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A Note From the Director 


Dear Learner, 


The Academic Department at the National Institute of Open Schooling tries to bring 
you new programmes in accordance with your needs and requirements. After making a 
comprehensive study, we found that our curriculum is more functional, related to life 
situations and simple. The task now was to make it more effective and useful for you. We 
invited leading educationists of the country and under their guidance, we have been able to 


revise and update the curriculum in the subject of Biology in the light of National Curriculum 
framework 2005. 


At the same time, we have also removed old, outdated information and added new, relevant 
things and tried to make the learning material attractive and appealing for you. 


T hope you will find the new material interesting and exciting with lots of activities to do. 
Any suggestions for further improvement are welcome. 


Let me wish you all a happy and successful future. 


A Word With You 


Dear learner, 


Having completed Book I and II which carry the compulsory core modules, you are now 
ready to take up the optional modules. 


There is a choice between two modules. 

Module 6A Tools and Techniques in Biology and 
Module 6B Economic Biology. 

Each module has five lessons. 


The first module will familiarise you with common laboratory techniques, equipments for 
biological experimentation and precautions for safe handling of apparatus. 


The second module features Economic Biology and focuses on agricultural practices including 
modern day methods of culturing ornamental and edible plants and their products. This 
module also includes basic tenets of Apiculture for wax and honey production, Sericulture 


for producing silk and aquaculture for fish farming. 


Hope you shall find your journey through these lessons interesting and hope they wilt 
stimulate you to take up further studies in these areas. Contact us with your questions. We 
are ready to help you. 


Wishing you a success in your future. 


Qp 


Neelam Gupta 
(Course Coordinator) 


Congratulation! You have accepted the challenge to be a self-learner. NIOS is with you at every step and has 
developed the material in Biology with the help of a team of experts, keeping you in mind. A format supporting 
independent learning has been followed. You can take the best out of this material if you follow the instructions 
given. The relevant icons used in the material will guide you. 


Title: will give a clear indication of the contents within. Do read it. 
Introduction: This will introduce you to the lesson and also link it to the pre"'*us one. 


Objectives: These are statements of outcomes of learning expected from you after studying the les- 
son. You are expected to achieve them, do read them and check if you have achieved. 


Content: Total content has been divided into sections. Section leads you from one content element to 
another. The text in bold, Italics or is important and must be given attention. 


Notes: Each page carries empty space in the side margins, for you to write important points or make 
notes. 


Activities: Certain activities have been suggested for better understanding of the concept. 


Intext Questions: Very short answer self check questions are asked after every section, the answers to 
which are given at the end of the lesson. These will help you to check your progress. Do solve them. 
Successful completion will allow you to decide whether to proceed further or go back and learn again. 


What you have learnt : This is the summary of the main points of the lesson. It will help in recapitu- 
lation and revision. You are welcome to add your own points to it also. 


Terminal Exercises: These are long and short questions that provide an opportunity to practice for a 
clear understanding of the whole topic. 


Answers to intext questions: These will help you to know how correctly you have answered the intext 
questions, 


Audio: For understanding difficult or abstract concepts, audio programmes are available on certain 
content areas. You may listen to these on FM Gyanvani or may buy the CDs from Priced Publication 
Unit, NIOS. 

Video: Video programmes on certain content elements related to your subject have been made to 


clarify certain concepts. You may watch these at your study center or may purchase these CDs from 
Priced Publication Unit, NIOS. 


Glosary : For ready reference 


Question for practices : There are questions for practives given at the end of each book. Kindly 
complete it within the time stated. 


These are few selected web sites that you can access for extended learning. 
1. Biology : wikipedia the free encyclopedia www.en.wikipedia.org 

2. Biology in the yahoo directory dir.yahoo.com/science/biology 

3. www.biolgy online.org 

4. Google directory : science » biology 


www. scitoys.com> biology 
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SOME COMMON TOOLS AND 
TECHNIQUES USED IN BIOLOGY 


Long back, the biologists could learn about living things, only from what they could 
see with the naked eye. New tools and techniques were invented which helped in 
the study of finer structure of various kinds of organisms and their parts. Microscope 
not only revealed a world of minute organisms but also minute details of internal 
structure of organisms. In the course of history of biology, various new tools and 
techniques have developed, like microscopy, paper chromatography, etc. In this 
lesson you will learn about some of these. 


After completing this lesson, you will be able to : 

e trace ihe development of microscopes and their working; 

e list the parts of a compound microscope; 

e compare the working principle of compound, electron and phase contrast 
microscope; 

e Differentiate between transmission electron microscope and scanning electron 
microscope; 


e describe the basic aspects of some other techniques like cytochemistry, 
autoradiography, paper chromatography, cell fractionation , ultracentrifugation 
and tissue culture. 


31.1 BRIEF HISTORY OF MICROSCOPES 
Microscope as the name suggestes are instruments that help to enlarge minute 
(micro = very small) organisms or their parts. A microscope not only enlarges or 
magnifies the object but also ‘resolves’ it, that is makes it possible to differentiate 
between two points present close together in the objects being viewed. 
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Tools and Techniques in 
Biology The first microscope was constructed by Anton Van Leeuwenhoek (1632-1723). 


This microscope consisted of a single biconvex lens fitted in a small window of 
a "board" and the object was viewed through it. This was a simple microscope. 
Next stage was that of a very primitive compound microscope in which two lenses 
were used (Fig. 31.1). Improvements continued, newer and newer microscopes were 
designed and are still being improved. 


Fig. 31.1 Crude microscope used by Robert Hooke. 


There are different types of microscopes which are used in studying the various 
structures and activities inside a cell. Some of these are as follows: 


) 31.2 VARIOUS TYPES OF MICROSCOPES 
1. Simple microscope 
2. Compound microscope 
Phase-Contrast microscope 


Transmission Electron microscope (TEM) 


ote 


Scanning electron microscope (SEM) 


Resolving Power : It is the ability of a microscope to show two 
closely lying points as two separate points. 


Magnification — : It is the ratio of the size of the image to that of 
the object. 
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1. Simple Microscopes : These are of Biology 
two types : 


(i) Hand Lens : It consists of a 
biconvex lens, mounted on à 
handle, The lens is of different 
sizes and different magnifying 
powers. It is commonly used 
to magnify an entire object. 

(ii) Dissecting Microscope : It 
consists of a biconvex lens 
which is moved up and down 
by an adjustment screw, to 


Fig. 31.2 A Hand Lens 

bring the object in sharp focus. The light is focussed with the help of a 
concave mirror fitted below. A magnified image of the full object can be 
seen through it. 


Adjustment screw 


"II Y mpra 


Fig. 31.3 Dissecting microscope. 

2. Compound Microscopes : It is commonly used in the laboratories to view 
extremely minute organisms and parts and sections of larger organisms. 
Fig. 31.4 shows various parts of a compound microscope and table 31.1 gives 
the differences between simple and compound microscope. 
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Coarse adjustment 


Revolving nose piece 


Fine adjustment 
High power objective 
Arm 
! Low power objective 
‘Stage clip Cover slip 
Stage = Slide 
Inclination joint 7 Condenser 
\ 
Ej Mirror 
Base 


Fig. 31.4 A compound Microscope 
Apart from the lenses, it also has a condenser, having a simple mirror on one side 
and concave mirror on the other. The object is placed first below the objective lens 
over the stage. The objective lens forms an image of the object. This image is further _ 
magnified by the eye piece. 
Table 31.1 Differences between a Simple Microscope and 
a Compound Microscope 


Simple Microscope 


Compound Microscope 


. Basically one biconvex lens is used. 
2. It can magnify upto 20 times. 
3. The whole object may be seen. 


1. Basically two lenses are used 

2. It can magnify upto 1500 times 

3. Only a part of the object or a thin section 
can be seen. 

4. It uses light which is reflected by the mirror | 4. It uses light which is transmitted through 

and passes through the object or simply which the object. 


is reflected by the object. 


3. The Electron Microscope : The organelles of the cell became known after the 
electron microscope was invented. As is seen in table 31.2 the magnification 
and resolution of the electron microscope are much higher than that of the 
compound microscope. Table 31.3 gives the comparison between transmission 
electron microscope and scanning electron microscope. 
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Table 31.2 Comparison between the working of a Compound Microscope Biology 
and an Electron Microscope 


Compound Microscope Electron Microscope 


1. It is operated in open condition. 1. It is operated only in vacuum condition. 


2.. The objective lens is simply a glass lens. | 2. The objective lens is electromagnetic lens. 


The source of illumination is light. 3. The source of illumination is an electron 
beam 

4. The final image of an object is projected 
on a flourescent screen. 


4. The final image of an object is observed 


through an eye-piece. 
It magnifies the object upto 1500 times. | 5. It magnifies the object upto 200,000 times. 
Resolution power is upto 2500À. 6. Resolution power is upto 2.5A. 
It can be used to see both living and 


dead cells. 


7. It can be used to see only dead cells. 


Fluorescent screen 


N, 
Y 
vA 


ex Objective lens 


D 
D 


Condenser lens 
DT Vaccum 
Light 
Electrons 


Fig. 31.5 Showing similarities and differences between the light (compound) 
and electron microscope 


Table 31.3 Comparison between Transmission Electron Microscope and 
Scanning Electron Microscope 


Transmission Electron Microscope 


Scanning Electron Microscope 


Beam of electrons is passed through 
section of material to produce the image. 


1. Whole specimen is scanned by a beam of 
electrons. 


N 


Only ultra thin sections or very small 
objects can be examined. 


2. Larger specimens can be viewed 


3. Resolution inferior than that in case of 
Transmission electron microscope. 
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3. Resolution very high. 
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4. Phase-Contrast microscope : It has an annular diaphragm located below the 
condenser an objective having a phase plate. When light is transmitted through 
lenses, some of its rays pass directly while others are diffracted laterally. The 
diffracted light rays are thus separated from the direct light and an image of 
strong contrast is produced. Mainly it is used to : 

(i) examine living cells. 
(ii) observe the nuclear and cytoplasmic changes taking place during mitosis. 
(iii) study phagocytosis and pinocytosis. 
(iv) observe the effect of different chemicals inside the living cells. 
5. Scanning Electron Microscope (SEM) 


In this type of microscope, three dimensional images are developed. It gives more 
detailed and clear structure of surface of cells. It is particularly used for the study 
of the surface of an object. 


1. Name the type of lens used in a simple microscope. 


INTEXT QUESTIONS 31.1 


2. How many times can the image of an object be magnified in a compound 
microscope? 


3. Mention any two differences between a compound microscope and a simple 
dissection microscope. 


IBN USES PEN Pern E axenic. ATTN Nef. ois eax eerie tinis 
4. What is the source‘of illumination in an electron microscope? 


31.3 SOME OTHER TECHNIQUES 
There are other types of tools and techniques that have been developed which 
helped in the progress of biology as a subject. Some of them are given below : 
1. Cytochemical Methods :"These methods are used to locate specific chemical 
constituents within the cells by differentiating a particular part from other parts 
by colouring them with a specific stain or dye. It is done either by the use of 
certain dyes or by using the substrates of enzymes e.g. Schiff’s reagent used 
in Feulgen staining, is used to localize the presence of DNA in a cell. 
2. Autoradiography : This technique is used for study the steps and location of 
synthesis of molecules and to trace metabolic events in the cells. The radio- 
labelled compounds are injected into the organism. Then various tissues are 
investigated to find out where the radioactivity is located. This is done by using 
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photosensitive film of silver bromide. Whenever in the cell or tissue or the Biology - 
organism, the radio labelled substance is present, silver gets reduced by 
radiation and is seen as black patches in the autoradiographs. 


3. Paper Chromatography : In this method the chemical substances present in 
a mixture can be separated. A drop of the mixture is put on one end of a long 
strip of the Whatman filter paper. The 
filter paper is hung in a manner that 
the end with the drop of the mixture 
dips into the solvent mixture kept in Paper strip 
the tray/jar. As the liquid is drawn up 
on the paper, different substances in 
the mixture begin to separate aceording 
to their molecular weight, size and Origin 
solubility in the solvent and rise up to Solvent 
different heights on the paper. It is 
then analysed by using certain 
chemicals for further investigation. Fig. 31.6 Paper Chromatography 


| 4. Cell fractionation : By this method different organelles of cells such as nucleus, 
mitochondria, ribosomes etc. having different particle size and weight are 
separated by rotating them in a centrifuge at different speeds. 


Direction of 
solvent migratior 


Homogenation 


Ist Centrifugation Homogenate - 


100 x G10 
2nd Centrifugation 5000 x G 10! 
_ Supernatant: 
‘Sediment 1 / / 7 
1 Sediment \V 
Sediment 4 Sis (Mitochondria) 
nuclei and | 
sia Coes p d 4" Centrifugation 54000XG80 
24000 x G10! a Supernatant 
Supernatant (Soluble material 
ATT mali of homogenate) 
Sediment II 
After Sediment 
washing (Microsomes) 


Fig. 31.7 Technique of Cell Fractionation 
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The cells are first homogenised or broken down by a special method. The 
homogenate (crushed cells) is then put into tubes and tubes are placed in a | 
centrifuge. The centrifuge is rotated at a high speed. By doing so under the 
influence of centrifugal force, organelles separate according to their particle |, 
density and sizes. The lighter particles settle at the top and the heaviest particles 


settle at the bottom. The layers are then studied separately and the structure in 
details gets to be known. 


Ultracentrifugation : By rotation at a high speed, particles/organelles of 
different sizes and shape separate, according to their density. Since the rotation 


. is at very high speed, friction with air produces heat, so has to run under 


refrigeration and vacuum. Nucleus, mitochondria etc. separate out at different 
speeds. 


Tissue Culture : This technique involves growing living cells outside the 
organism by providing all necessary conditions for their survival and growth. 
The cells from an organism are grown in the laboratory on a nutritive medium 
at a suitable temperature. Using this technique it has been possible to develop 
a whole organism from a single cell. Some new fully grown plants have been 
developed in this way. (Fig. 31.8). 


Portion of leaf 
(Explant) 


Leaf Tissue 
[Ss BOs Semi solid 
SB S nutrient medium 
^ Undifferentiated mass 
eX Tissue (Callus) 


Differentiated 
plantlet 


Differentiation of the callus 


j Fig. 31.8 Tissue culture. 

The steps in tissue culture are given in Fig. 31.8. Tissue is removed from the 
plant body and grown in a nutrient medium. The cells divide to form an 
ee mass of cells called callus which then differentiates into a 
p ant. In the diagrain leaf tissue culture has been shown but tissue from any 
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part of the plant has the ability to follow the similar path as shown in the 
Fig. 31.8, and produce an entire plant. The tissue taken from the plant is called 
an explants. It is now possible to culture a single cell into a whole plant. 


Oa 


1. What special type of substances are injected in an organism for autoradiography? 


e Biologists depend heavily on à number of tools and techniques for studying 
organisms. 


© Microscopes, such as the simple (dissection) microscope, compound microscope 
and the electron microscope are used to study organisms. 


e Compound microscope uses light and can give magnification up to about 1500 
times whereas the electron microscope uses electron beam and magnifies the 
image upto 2,00,000 times. 


e Phase contrast microscope is chiefly used for observing activities inside the 
living cells. 


e Scanning electron microscope is used for introducing three-dimensional images 
chiefly of the surfaces: 


€ Cytochemical methods, autoradiography, centrifugation are helpful in studying 
cell chemistry, synthesis of substances inside the living organism and isolation 
of cell organelles respectively. 


e Paper chromatography is used for separating chemical substances in a mixture. 


e Tissue culture involves growing of cells and tissues outside the body of the 
organism. 
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1. Name the scientist who constructed the first microscope? 


2. Mention three differences between a compound microscope and an electron 
microscope. 


3. Define the term ultracentrifugation. 


4. Name the microscope used in the study of a living cell and instrument used 
in separating cell organelles. 


5. List the main points of the technique of autoradiography. 


D 


Give uses of cytochemical methods and centrifugation. 


E 


. Mention the importance of tissue culture. 


ANSWERS TO INTEXT QUESTIONS 


31.1 l. Biconvexlens 2. upto 1500 times 


3. anytwo points given in the table 38.1 4. Electrons 
31.2 1. Radiolabelled 2. Cytochemical methods 


3. Ultracentrifugation 
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GENERAL LABORATORY 
EQUIPMENTS 


A biology student has to work with various types of equipment while performing 
different experiments. It is useful to know the principle behind the working of some 
of these. One main category out of these you have learnt in the previous lesson 
i.e. the microscopes. A few others will be explained in this lesson 


BJECTIVES 


After completing this lesson you will be able to : 

explain the working of an incubator and mention its uses; 

explain the working of a kymograph and list its uses; 

define pH and state the applications of a pH meter; 

explain the working and mention the uses of autoclave; 

explain the working and mention the uses of colorimeter; 

describe the parts of a distillation unit and mention its applications; 
Describe the working and use of spectrophotometer; 

list the latest weighting balances used in laboratories and mention their need; 
explain the use of centrifuge and explain the principle of centrifugation; 


explain the working of microtome; 


describe the working and use of sphygmomanometer. 


32.1 SOME INSTRUMENTS USED IN THE LAB 
The following are some of the instruments : 


1. Incubator (oven) regulated by a thermostat 


Thermostat is an appliance fitted, to regulate the temperature, inside an 
oven or a refrigerator etc. 


Incubator is an appliance shaped like a box which maintains the desired temperature 
inside it (Fig. 32.1). 
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@ 
(ii) 
(iii) 
(iv) 
(v) 
(vi) 


(i) 
(ii) 


(iii) 
(iv) 


(vii) The internal chamber is provided with one or more shelves. 


General Laboratory Equipment 


A box or container with insulated walls and a door fitted with a latch to close 
the door firmly. 


A hole in the center of its roof for insertion of a thermometer to read the 
temperature of the inside chamber. 


Its base contains a heating unit heated through electricity. 


On the front of the base on one side is a knob which can switch-on and switch- 
off the instrument. 


On the backside is fitted a thermostat to regulate the desired temperature. 


In the centre of the front or besides the knob, a bulb is fitted to indicate 
whether the instrument is off or on 


Front door 


Switch 


Indicator Bulb * y. Thermostat 


Fig. 32.1 An incubator. 
Uses : The incubator is used for the following : 


to keep section cutting material embedded in paraffin wax (at 50-55°C) 
incubate eggs : for this a dish containing water is kept inside the incub 
to provide moisture to the eggs. The e 
of the embryo to the shell membranes. 
38°- 40°C. 


ator 
ggs are rotated daily to prevent sticking 


The temperature is maintained at about 


to study the action of chemicals, enzymes etc. at different temperatures. 


specimens such as pinned and stretched insects can be 


dried in it, so that they 
are not spoiled. 
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2. Autoclave : It is an electrically operated instrument which disinfects the glass- 
ware before a research work is started. It works under required pressure. However, 
pressure cooker can be a substitute for disinfecting the small glass ware under 
pressure for a definite time. The autoclave works on the same principle as the 
pressure cooker. 


3. Kymograph 
The instrument consists of the following parts : 


() 


(i) 


(iii) 
(iv) 
(v) 

(vi) 


(vii) 


An electric motor : This motor rotates a drum. The drum can be rotated at 
different speeds. 


A muscle or heart mount : The muscle is fixed at one end. The free end 
of the muscle is connected to a lever. The ventricle of heart is held by a hook 
for recording the heart beat. The hook is tied to the lever by a string. (Fig. 
32.2 and Fig. 32.3) 


Fig. 32.2 Kymograph assembly for studying muscle constractions 


The lever is balanced, to bend up and down freely. A sharp pointer or pen 
device is fitted to the lever opposite to that connected to the muscle. 


Movement of lever due to muscle contraction or heart beat makes the pointer 
to produce a tracing on a paper which is wrapped on the drum. 


When the paper is blackened with soot, a white streak is formed on it by the 
pointer. 


On stimulation by an electric current the muscle contracts and pulls the lever 
down to make the corresponding dips in the line produced on the recording 
paper. 

As the muscle relaxes the lever moves up to its original position which is 
again recorded as the continuing straight line. 
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Fig. 32.3 Kymograph assembly for studying heart contraction. 


Uses : 


1. Used commonly for recording the reaction of a muscle when its motor nerve 
is stimulated. 


2. Also used for recording the ventricular contraction of perfused heart. 
4. Distillation Unit 


Distilled, water is that water that has been cleared of all salts and other 


impurities which were dissolved in it. 


Distilled water is an important requirement in the laboratory. Chemically, it is water 
from which all the impurities have been removed. 


A distillation unit, commonly used in Science laboratories, consists of the following 
parts 


(i) Distilling Flask : The size of flask varies depending on requirement. It is 
filled with water and heated over flame or hot plate. 


(i) Leibig's Condenser : It consists of an inner glass tube surrounded by a glass 
jacket through which water is circulated. The steam, passing through inner 
tube condenses due to cooling effect of cold water flowing in the glass jacket. 


(iii) Adapter : It is used to facilitate delivery of distillate into the receiver. 


(iv) Receiver : It is a simple conical flask attached to adapter, where distillate 
is collected. All the connections are done through corks. 


Certain precautions are taken before the start of distillation process : 
1. All corks should fit tightly. 

The apparatus should be held firmly by the help of clamp. 

The condenser should be full of water. 


ASN 


Distillation flask should be kept over the wiregauze before heating. 


) Distilled water is used for preparing seyeral reagents. 
> EG BIOLOGY 


MODULE - 6A 


Tools and Techniques in 
Biology 


General Laboratory Equipments 


Distilling Flask 


Wire Gauze 


Tripod stand 


Fig. 32.4 A distillation unit 


5. pH meter 
pH of a solution is defined as the negative logarithm of hydrogen ion concentration. 


pH value is a number on a scale 0 to 14 indicating hydrogen ion 
concentration. If value is below 7, the solution is acidic and if above 7 the 


solution is alkaline. The pH value at 7 means neutral i.e. neither acidic nor 
alkaline. 


How to find pH of a sample: There are two methods : (i) Paper Strip Method 

(ii) using pH meter 

(i) Paper Strip method : Readymade strips are available which change colour 
at different pH values. Different strips are dipped in the solution one after 
another. The change in colour of strips indicates the pH value of the solution. 
This method gives only a general estimation of pH and not the precise pH. 

Gi) pH meter : It gives accurate pH value of the solution. It is in the form of 
a compact box The material to be examined is placed in one socket with 
electrodes. The deflection of the needle on the built-in galvanometer gives the 
pH value of the solution. 


Need for knowing pH values: 
(i) All enzymatic actions in animals and plants including microorganisms take 
place at a specific pH value. 


(ii) pH value of soil is important for the growth of crops. 
(iii) pH value of blood is kept within the normal range through homeostasis. 
(iv) pH value is used, in industries (leather and food processing) 
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Molecules (e.g. DNA proteins etc.) absorb and emit electromagnetic radiation of 
particular wavelength. This property of molecules is used in spectrophotometry. 
Spectrophotometry is a technique which is widely used to measure the absorption 
of radiation in the visible and UV regions of the spectrum. Colorimeter also 
functions on the same principles but it is a simpler instrument in which filters are 
used. : 


Colorimetry is a technique of estimating the amount or density of the 
compound imparting colour to the cellular component present in a solution. 


7. Colorimeter 


It is an instrument to measure the absorption inthe green, blue or red regions of 
the visible spectrum. There are two type of colorimeters. 


(i) Visual colour colorimeter s 
(ii) Photo electric colorimeter 


The components in a colorimeter and the spectrophotometer are as follows 
(Fig. 32.5) 


Pilot light 


Meter Wavelength control 


Tungsten lamp source 
Gr j Sample holder 


Wavelength scale — (Standardizing- 
Power switch control) 
and zero control 


Wavelength 


Diffraction grating 
camera 


Fig 32.5 Components of a spectrophotometer. 
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1. A light source : High intensity tungsten bulb for operation in the visible Biology 
spectrum (400-700 nm) and Deuterium or Tungsten halogen lamps for UV 
spectrophotometry. The lamps are fitted with quartz as glass does not transmit 
UV rays. 


2. Cuvettes made of glass or plastic are cleaned before adding the sample solution. 


3. Galvanometer or read out device : The reading of the standard solution is 
first taken for comparison with the sample 


INTEXT QUESTIONS 32.1 


1. What is the pH value that indicates that a particular solution is neutral? 


SOME OTHER TYPES OF INSTRUMENTS 
Here you will learn about some other types of instruments. 


32.2 


1. Sphygmomanometer (Blood Pressure Instrument) 

By this instrument, blood pressure of a person is measured. 

There are three types of this instrument which are commonly used. 
(i) The old or conventional type using a mercury column. 


(ii) Dial type instrument without mercury column. The blood pressure (B.P.) is 
directly shown oh the dial in a gadget attached to a hand pump through a tube. 
(iii) The third type is the modern electronic instrument. 


The commoni part in all the above types of instruments is an inflatable rubber bag 
enclosed in a case called ‘cuff’. The cuff is wrapped around the arm, above the 
elbow and below the shoulder joint. This bag is inflated by a rubber hand, pump 


` -+ BIOLOGY Bee) 


MODULE ei 6A x D General Laboratory Equipments 
Tools and Techniques in 7 j 
Biology (a small balloon like structure) The hand pump is fitted with a screw. to release 
air. In the conventional type of instrument another tube connects the inflatable bag 
with the mercury column, movement of which, when adjusted records the systole 
and diastole of heart. 


Notes 
Steth ) 
Rd Measurement 
Cuff 
Tube 
Elbow 
Hand Pump: Box 


Fig. 32.6 Sphygmomanometer 


Stethoscope is also used to listen the throbbing in the artery 
while measuring B.P. 


2. Microtome 


The older type of microtome is called rocking microtome. It has a knife fixed 
vertically in front. The tissue which has to be cut is embedded in paraffin wax 
trimmed into small block and is then fixed on the block holder. By moving a knob, 
the working handle at the rear on the base, causes the long, rocking arm to rock 
up and down. Due to this action a series up sections are cut from the block of 
paraffin wax, fixed on the block holder. Adjustment in the microtome is done for 
obtaining the required thickness of the sections. 


The newer models of microtome are of the rotary type. In this there is a wheel which 
is rotated by hand. The rest of the working is on the same general principle. 


Black Holder Rocking arm 


Fig. 32.7 A Rocking Microtome 


Microtomes can cut thin sections easily upto the thickness of 8-10 Seas 
(1 micron = one thousandth of a millimeter), 
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3. Centrifuge 


Centrifuge is a spinning apparatus. It is used for separating objects of 
different densities usually from a liquid medium, 


Different types of centrifuges are used for different purposes namely clinical 
centrifuge, ultracentrifuge etc. A centrifuge consists of a head (rotor) operated by 
hand or motor. Attached to the rotor are a number of metallic tubes. In these tubes 
are placed specially designed glass tubes with tapering bottom. According to the 
requirement the head may contain sockets in which bottles are placed. The tubes 
should be properly balanced in a centrifuge to prevent wobbling. 


Like the mixie used in the kitchen, a centrifuge can be rotated at different speeds. 
The tissue is crushed or homogenised made into a solution and upon rotation in 


a centrifuge at the required speed, a precipitate is formed at the base of the test 


tube. The solution on top of the precipitate is termed supernatant. The ultracentrifuge 
can fractionate cells. Various organelles separate out as fractions when homogenised 
tissue is centrifuged at varying speeds. 


4. Weighing Balance 

There are different types of weighing balances which are used in laboratories. A 
physical balance is commonly used in the laboratory. However, more accurate 
weighing is done by microbalances. These balances are covered within a glass 
cover. Such balances are usually single pan balances and weights of the objects 
are read on a scale seen from outside. The most convenient balances these days 
are the digital balances which you might have seen at the jewellary shops. 
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€ Incubator is a chamber in which the temperature is regulated by a thermostat. It is 
used for incubating eggs and for keeping wax in a liquid condition used for section 
cutting. 


€ Autoclave is a device for sterilising glassware etc. 


€ Kymograph consists of an electric motor and a muscle/heart mount for recording 
muscle contractions. 


e Distilled water is obtained by using distillation unit. 


@ pHcan be found by either paper strips that show change in colour or by pH meters 
that givea direct reading on the built in galvanometer. 


€ Colorimeter enables to find out the density of colour in a solution. 


€ There are three kinds of blood pressure instruments, mercury instrument, dial type 
with hand pump and electronic sphygmomanometer. 


€ Microtome is used for cutting sections for microscopic examination. There are two 
kinds of microtomes - rocking and rotor. 


e Centrifuge is used for separating cell organelles. 


f e Microbalances give very fine measurements of weights. 


TERMINAL EXERCISES 
1. How can you prepare distilled water in a laboratory? 
. Mention the different parts of a distillation unit. 


. Explain briefly the different parts of a microtome and the use of this gadget. 


2 
3 
4. Define pH. Mention the different methods by which pH can be measured. 
5. Whatis the range of pH value of an acidic solution? 

6. Mention the uses of an incubator. 

7. Why is a thermostat fixed in an incubator? 


8. Which ofthe balance gives the most accurate weight? 
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2241... 1.1.7 
2. (i) Electric motor 


(ii) A muscle or heart mount 


3. Distilled Water 

4. To regulate the temperature at any given level. 

5. Electricity. 

6. lightsource (Tungsten halogen lamp, cuvettes with solution, read out device) 
32.2 1. The tubes should be properly balanced on the rotor. 

2. 8-10 microns. 

3. To Measure blood pressure of humans. 

4. Tolisten to the throbbing in the artery (beating of heart) 
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SOME COMMON PRESERVATIVES, 
STAINS AND REAGENTS 


Whenever a part of an organism is removed or an aquatic organism, as for example, 
the amoeba kept without water, they soon disintegrate, dry or putrefy by the action 
of bacteria. In order to study these, they need to be kept in a condition as close 
to normal as possible or in other words preserved and fixed. In many Biology 
practicals, for example cytochemistry about which you learnt in chapter 31 and 
many physiology experiments, chemicals are required. Some such chemicals 
preserve and specifically dye certain parts of the cell while others are used as 
solutions. In this lesson you shall learn about some preservatives, stains and regents. 


In the laboratory study of biological tissues and other materials, various types of 
chemicals are needed for specific results. Such chemicals are mainly the preservatives, 
stains and some other reagents used in various experiments. Some such chemicals 
are being explained in this lesson. 


OBJECTIVES 


After completing this lesson you will be able to : 

€ differentiate between reagents, stains and preservatives; 

€ describe methods of staining; 

e list the Pees used preservatives, stains and reagents; 


e state the chemical composition of Bouin’s fluid, Carnoy mixture, Leishman’s 
stain, Safranin, Acetocarmine, Methvlene blue, Iodine solution, Benedict's 


solution, Fehling‘s solution, Ringer’s solution, FAA (Formalin Acetic Acid- 
Alcohol) solution; 


€ describe the uses of above mentioned solutions and Stains. 
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33.1 PRESERVATIVE, STAINS AND REAGENTS 
Whenever a tissue is outside the body, it needs to be placed in a fixative for its 
preservation. It is later stained and studied in details because (a) a fixed specimen 
is like the original specimen and (b) it can remain in the undeformed state for a 
long time; (c) and also it can be stained to differentiate its parts. 

. Fixative is a chemical which maintains the equilibrium (balance) of the cell 
inclusions so that cell gets preserved in a condition close to normal. Fixation also 
renders the material suitable for staining. 


Let us first define the above mentioned three terms to know the difference between 
them. 


Preservative 


Preservative is a chemical which is used to fix (to maintain) the tissues 
of plants and animals for a long time so that decomposition does not take 
place. 


Stain 


| Stain is a chemical (natural or synthetic) which imparts colour to the cell 
or part of it. It enables different components to differentiate more clearly 
than in the unstained object. Example Safranin is a stain which colours 
xylem tissues pink. | 


Reagents 


Reagent is a substance that takes part in chemical reactions or biological 
processes. It is used to detect substances present in the cell. Example Iodine 
solution is used for detecting starch. 


33.2 PRESERVATIVES OR FIXATIVES 
Chemicals are used to kill, preserve,and fix plant/animal tissues and specimens in 
such a way that they retain their original shape, form size and structure. These make 
the tissues hard and prevent them from decaying. A fixative must penetrate rapidly 
the tissue removed from the body. Some of the preservatives are given below 
alongwith their composition : 


l. Bouin's fluid : This preservative or fixative is yellow in colour and penetrates 
rapidly in the tissues, for making histological preparation. 


Composition : 


Saturated aqueous picric acid - 75-ml 
Formalin (4096 Formaldehyde) - 25ml 
Glacial Acetic Acid - cmi 
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2. Carnoy’s fluid : It penetrates rapidly and gives excellent nuclear fixation. 


Composition : 


Absolute Alcohol - 60 ml 
Chloroform - 30 ml 
Glacial Acetic Acid - 10m) 


It is prepared fresh. Care is to be taken as it is highly poisonous. and 
inflammable. 


3. Formalin Acetic Acid Alcohol (F.A.A.) : This is or a very good fixative and 
tissues may be left in it for a long period without any harm. 


Composition 

50% Alcohol - 100 ml 
40% Formaldehyde - 6.5 ml 
Glacial Acetic Acid - 2.5 ml 


QI INTEXT QUESTIONS 33.1 


l. Define the terms : 


(i) Preservative 


33.3 STAINS 


There are different stains for study of different biological materials. Stains are dyes 
which react with the components of the cell to give the component a particular 
colour. These dyes may be synthetic chemicals or obtained from plants or from 


animals e.g. carmine is derived from the cochineal insect. Staining can be done 
in several ways. 


1. Single Staining : Where only one stain is used giving a single colour to the 
tissue e.g. Acetocarmine stains both the nucleus and the cytoplasm pink. 
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2. Double Staining : Where two stains are used, each stains a specific area or Biology 
the particular cell organelle e.g. Methyl green which stains nucleus green is used 
with Pyronin which stains the cytoplasm pink. 


3. Multiple Staining : More than two stains are used in the preparation of slide 
of tissue or organelle. Each stain will colour only the specific organelle of the 
cell e.g. Triple Mallory stain. 


4. Vital staining : stains such as the Janus Green B which stains mitochondria 
is used to colour living cells. Such stains which do not kill the cell, do not 
require prior fixation and impart colour to a specific part are termed vital stains 
(vita = live). 

Some of the stains are given below : 


1. Leishman's Stain : It is a readymade double stain, used for staining blood 
films. It gives blue colour to the nucleus and pink to the cytoplasm. 


Composition 

Leishman stain powder — - 15 g 

A ethyl alcohol (solvent) - 100 ml 

For good results this stain is kept in dark coloured bottle. 


2. Safranin : It is used as a general stain for plant tissues. The stain may 
be prepared both in water as well as in 90% alcohol depending on the 


requirement. 

Composition 

Safranin powder -1g 
Distilled water - 100 ml 


It is a synthetic dye which gives pink or red colour to the object stained. 
3. Acetocarmine : It is mainly used to stain chromosomes in the study of 


cells. 

Composition 

Glacial acetic acid - 45 ml 
Carmine powder  . -2g 
Distilled water - 55 ml 


4. Methylene blue : This stain may be used both as aqueous or alcoholic 
stain. It is a basic stain and so mainly stains acidic parts such as DNA 
of the nucleus and fungal bodies. Methylene blue is a vital stain 


Composition 

Aqueous Methylene blue : 

Methylene blue - 100 mg 
Distilled water - 100 ml 
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33.4 REAGENTS 


There are different reagents which are used to test the different substances present} 
in certain solutions. Some of them commonly used in a biology laboratory are give 
below : 


T 
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The stain is dissolved in distilled water 
Alcoholic Methylene blue : 


Methylene blue mE USD 
95% Ethyl alcohol - 30 ml 
` Distilled water - 100 ml 


This stain is prepared by adding 30 ml of saturated alcoholic solution ol 
methylene blue (0.3 gm of it to 30 ml of 95% ethyl alcohol) in 100 ml 
of distilled water. 


Benedict’s Solution : It is used for the test of sugar. 


Composition 

Copper sulphate - 17g 
Sodium citrate = Up7,3.9 
Sodium carbonate (anhydrous) - 10.0 ml 
Distilled water - 1000 ml 


Dissolve 17.3 g sodium citrate and 10 g of anhydrous sodium carbonate in 600 
ml of distilled water. Filter the solution. Simultaneously prepare copper sulphate 
solution. Add this solution slowly to the previous filtered solution, constantly 
stirring it. Add enough distilled water to make a total of 1 litre. 


If to a solution containing glucose, Benedict's is added and warmed a brick red 
precipitate forms. 


Fehling’s Solution A and B : It is also used for testing of sugar. It is commonly 
purchased ready made from the market. 


Composition 
Fehling’s solution A 


Copper sulphate - 346g 
Distilled water - 500 ml 
Fehling’s solution B 

Sodium hydroxide e WU 
Sodium potassium tartarate T7UT1T9 E 
Distilled water - 500 ml 


When testing for sugar, equal amounts of Fehling's solution A and Fehling" 


solution B are added to the solution which is to be. tested. Results are the same 
as that with Benedicts 
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3. Iodine Solution : It is commonly used for testing starch. As such it is brownish Biology 


in colour. 

Composition 

Iodine - 03g 
Potassium iodide - 15g 
Distilled water | - 100 ml 


Iodine added to starch turns the starch grains or starch solution, dark blue. 


4. Ringer's Solution : This solution is isotonic to that of tissue that is when tissue 
is placed in Ringer's no osmotic changes occur. It does not spoil quickly and 
living material can be placed in it for observation in normal living state. 


Composition 

Potassium chloride - 042g 
Sodium chloride - 90g 
Calcium chloride - 24g 
Sodium bicarbonate - 20g 


(T QUESTIONS 33.2 


1. Mention the use of 
(G) Ringer's solution .............nesenenereentetet tnn tnt tenth tenente tute natn tn tnn tntnntentnnn 
(ii)  Leishman's stain ..............- reete pece eila E AEE E Ee staat ontas nea 

2. Write the full form of F.A.A. 

3. Write the composition of 
(i) Iodine solution .............s:c.cscscessessscsesescescossscessssecscunasssenseasareasweanscscarsecsoeree 
(ii) Carnoy’s fluid ... 


GP 
RA WHAT YOU HAVE LEARNT 


Preservative is a substance or method which prevents decay and decomposition 
of an organism or its parts. 


* Stain is a chemical which colours tissue or its parts. 
Different types of preservatives are used for different experimental material ‘and 
for different purposes. 
Various types of stains are used for various tissues or cellular components. 
Staining may be single, double or multiple. Vital staining stains living 
organisms and cells. 

© Different types of reagents are used for different experiments. 
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Define the term reagent 
What is meant by (i) Double staining and (ii) Multiple staining? 
Mention the use and the composition of Bouin’s fluid. 


TERMINAL EXERCISES 


Mention the components of F.A.A. 
Which tissue is normally stained by Leishman’s stain? 
Name any one stain used generally in biology laboratories. 


Give the composition of Fehling’s Solution A and B. Mention the substance that can 
be tested by Fehling’s reagent. 


SUMA IERI a 


8. Mention the use of Ringer's solution. 


ANSWERS TO INTEXT QUESTIONS 


33.1 1. (i Preservatives are chemicals used to kill and fix the tissues such that 
they retain their original form, size and structure or preservatives 
maintain, plant and animal tisues without decomposition for a long time. 


(i) .Stainisa chemical which imparts colour to the cell or its parts. 
2. Abs. alcohol 60 ml, chloroform 30 ml, glacial acetic acid 10 ml 
3. Penetrate into tissues rapidly. 


33.2 (i) cells of tissue kept in Ringer's solution retain their normal shape as no 
osmotic changes take place. 


(ii) It is used to stain blood cells — nucleus becomes blue and cytoplasm 
. becomes pink in colour. 


2. Formalin Acetic Acid Alcohol. 
3. (i) Iodine, Potassium Iodide and Distilled water. 
(ii) Absolute alcohol, Chloroform and Glacial Acetic Acid. 
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PROVIDING ORGANISMS FOR 
LABORATORY WORK 


Laboratory exercises are an integral part of learning science. A lot of equipment 
is required for a laboratory course in physical sciences. For biological sciences, on 
the other hand, living or preserved organisms have to be provided for the study 
of anatomy, physiology, histology and animal behaviour. In this lesson, you will 
learn about methods of culturing organisms in the lab, maintaining an animal house 
for live animals used in the laboratory and using equipment such as nets and press 
for collection and preservation of plants and animals required for lab exercises. 


&l OBJECTIVES 


After reading this lesson you shall be able to : 


e identify and list the organisms which are usually cultured in the laboratory; 
€ list various animals generally needed in a biological laboratory; 


€ list the materials required and describe methods of culturing some common 
protozoans such as Amoeba and Paramecium, Hydra, Rhizopus, Drosophila 


describe the method of growing root tips of onion in the laboratory; 
mention the facilities required in an animal house for rearing animals; 
explain the measures to keep théssurroundings of animal clean;, 
explain measures for personal hygiene of these handling the animals; 
state the measures to feed animals in the animal house; 


list various steps to be taken for care of sick animals; 


list various equipment required for collection of flora, fauna such as nets 
vasculum, plant press and mention their uses; 


outline the organisation of a typical biology laboratory; 


state need for proper ventilation in the lab especially as an outlet for fumes; 


list measures to prevent fire hazards. 
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34.1 CULTURING ORGANISMS IN THE LABORATORY 
Certain organisms can be collected from nature and then multiplied inthe laboratory. 
Growing large population of organisms in the laboratory by providing space and 
nutrition is termed Culturing. For research work, few organisms are collected. from 
nature or bought from dealers and then maintained and grown and multiplied on 
a large scale. In the school and college laboratories organisms are cultured on a, 
small scale specifically for laboratory use by individual students. 


34.1.1 Preparation for Culturing Organisms 


Four points have to be kept in mind while culturing organisms or rearing them for 
laboratory work. These are : 


(i) knowledge of location or habitat where a particular organism may be found; 
(ii) methods of collection; 


(iii) methods of culture that is kind of vessel to be used to grow them; kind of 
food to be given to them and ways of protecting them from enemies, 


(iv) methods of preservation for future use. 


34.2 COMMON ORGANISMS CULTURED IN THE LAB 
Organisms are cultured in the lab for morphological, taxonomic cytological, genetic 


and behavioral studies. Following are some organisms commonly cultured in the 
Biology laboratory. 


(i) Paramecium and Amoeba belong to the phylum Protozoa. They are obtained 
from fresh water ponds and easily cultured. Being microscopic in size, stained 
slides of these protozoans are prepared for observing their structure. Living 


specimens are studied under the microscope for ciliary and pseudopodial 
movement. 


Fig. 34.1 Paramecium Fig. 34.2 Amoeba 
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(ii) Rhizopus, the bread mould is 
a fungus. Its structure and its 
stages of life cycle can be 
studied from a lab culture of 
the bread mould. 

(iii) Hydra is a cnidarian. It is 
difficult to rear it but can be 
obtained from the ponds where 
it sticks to leaves of aquatic 
plants. Fig. 34.3 Hydra 

(iv) Drosophila is the fruitfly with 
which breeding experiments 
were done by early geneticists 
and many genetic principles 
were discovered. In the 
laboratories, all over the world 
it is cultured for experiments 


on Behaviour, Genetics. 

Cytology and Evolution Mai 

because of its short life history, Fig. 34.4 Rhizopus-bread mould 
easy culture and prolific 

reproduction rate. Drosophila culture 


(v) Onion root tips are grown 
especially for the study of: 
mitosis.: Onion or Allium cepa 
has sixteen large ehromosomes 
and slides made from onion 
root tips clearly show the four 
phases of mitotic cell division. 


Medium M 


Fig. 34.5 Drosophila-the fruitfly 
34.2.1 Culturing Paramecium 

Material required : Vegetable remains from ditches, grass, leaves, jam bottles or 
any other jars, cotton, glass tube which can be made into a micropipette. 


Procedure : Half fill jars with grass, leaves and vegetable ramains. Add water to 
almost fill the jars. Leave for a week. If kept at 70? to 80° F, results are better. 
This is the stock culture. 


Pure Culture : Boil grass blades and seeds in water for 20 minutes. Divide the 
vegetable matter in different bottles and allow them to stand. Bacteria will grow 
and appear as a scum on the surface. Take a drop on the slide and locate Paramecia 
(Fig. 34.1) Use micropipette to draw in Paramecia by placing it near Paramecia 
which will be drawn up the micropipette by capillary action. Add them to other 
jars in which Paramecia will grow and divide and a pure culture will be obtained. 
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Amoebae occur at bottom of container or on surfaces of leaves and stems when pond 
water is collected. 

Into a shallow dish, pour 100 ml of distilled water. Add three grams of rice and 
contaminate with water mould such as Saprolegnia. Leave in a warm place for a 
week. Inoculate with Amoebae (Fig. 34.2) from a good culture, taking material from 
bottom of container. After culture is well established that is Amoebae feed and 
divide, add occasionally few grains rice and add fresh distilled water. 


Providing Organisms for Laboratory Work 


34.2.3 Culturing Hydra 

Hydra (Fig. 34.3) is difficult to rear but can be obtained from fresh water ponds 
sticking to blades of leaves of aquatic plants. Pick aquatic vegetation and place it 
in jars of pond water. Care has to be taken not to let the specimens become too 
warm. Generally, when hydra float upon surface of water, the amount of oxygen 
is insufficient. So to dislodge them, leave in the dark overnight. They will float 
on the surface. Quickly pick up and transfer to new culture dishes equally fast ór 
they will stick to the pipette. 


34.2.4 Culturing bread mould - Rhizopus 

Rhizopus or Mucor often occur on stale bread. It grows rapidly and can be easily 
cultured. 

Material required : Slice of bread, moist chamber made from tin can. 


Method : Take piece of bread. Slightly moisten and keep in a closed container for 

two or three days. The best place would be some warm dark corner. White cottony - 
growth appears with black dots scattered on it. The black dots are sporangia (Fig. 

34.4) with lots of spores. If a bit of the cottony growth is mounted in a drop of 
water, the general structure of Rhizopus, its sporangia and spores are visible. 


34.2.5 Culturing Drosophila, the fruit fly 


If an empty jam bottle containing an overripe banana is kept at a fruit shop, very ` 
soon tiny red eyed fruit flies will fly into it. These can then be transferred into culture 
bottles. 


Jam bottles or milk bottles can be cleaned and boiled for use as culture bottles. 
The culture medium is prepared by heating water and dissolving one gram of agar 
in it. One gram of yeast, 5 grams of brown sugar and 7.5 grams of cornflour are 
then added. Heating is continued till the mixture is semi solid and can be poured 
into the culture bottle. A drop of Propionic acid is added to the medium to inhibit 
fungal growth: 


Flies can be transferred into the culture bottles easily as fruitfly is negatively 
geotactic (moves upwards against gravity). Thus when an empty bottle is inverted 
on a jar containing Drosophila (Fig. 34.5) the flies move into the inverted bottle. 
A paper strip is inserted between the mouths of the two bottles and the upper bottle 
with the flies is removed. These flies can then be transferred to a fresh culture bottle. 
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The optimal culture temperature for Drosophila is 25°C and Drosophila culture is kept 
in a BOD maintained at this temperature. In case the culture has to be maintained at 
room temperature, September to March is the best time. 


34.2.6 Growing onion root tips 7 
Material required : Coplin jars, or wide mouth bottles/100 m1 beakers onions, scalpel, 
water. ; 
Procedure : Take an onion and scrape off the dry roots from the bulb to expose the 
disc. Fill a coplin jar with tap water and place the onion bulb on it such that the disc 
touches the water. Place this near the window to get enough light for three to four days. 
Roots will start growing and tips can be clearly seen. (Fig. 34.6). 
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Oniofr bulb with dry roots Dry roots removed Growing root tips Root tips fixed in 
Acetic Acid 


Fig. 34.6 Growing onion root tips 
Onion root tips are used for preparing slides to observe various phases of mitosis as 
cells forming the root tip are rapidly dividing cells. 


Preparation of slides showing stages of mitosis 

To prepare cell division slides a squash preparation of onion root tips is essential. 
Material required : 1 : 3 Aceto Alcohol, 1 N Hydrochloric acid, 1% Acetocarmine 
stain, slides and cover slips. 


Procedure : 
Cut off root tips and fix in 1 : 3 Aceto Alcohol (1 part of glacial acetic acid and 
3 parts of Absolute Alcohol) in a watch glass bottle. After five minutes, put the 
root tips in 1 N HCl in a watch glass and warm them. Remove HCI by washing 
in water and leave in the stain, 1% Acetocarmine for five to ten minutes. Carmine 
is a dye obtained from the cochineal bug and the stain is prepared in Acetic Acid. 
Remove the stained root tip on a clean slide and tease with a needle. Place a cover 
slip. Put the slide ‘on a filter paper. Fold the filter paper to cover the slide and gently 
soak the extra stain. Apply pressure with thumb on the cover slip where the teased 
root tip is. This is called squashing and root tip cells then spread out on the slide 
and when viewed under the microscope, stages of mitosis can be seen. Care has 
to be taken not to shake the coverslip. 
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1. Name three organisms cultured in the laboratory. 


INTEXT QUESTIONS 34.1 


34.3 TIPS ON THE BIOLOGY LABORATORY 


In the Biology laboratory plants and animals are handled all the time. It becomes 
absolutely necessary to clean the working tables and wipe with an antiseptic before 
and after lab work starts. There should be arrangement for proper disposal of used 
up animals and plants. This would prevent attack by microorganisms and smell of 
rotting plants and animals. The fear of spreading infection would also not be there. 


An exhaust fan is absolutely essential in a biology lab. It not only removes (i) odour 
of animals but also (ii) fumes of formalin used to preserve certain animals. Also 
(iii) chemicals are used for certain experiments - their fumes are removed when 
the air inside the lab is made to circulate with the use of an exhaust fan. 


A fire fighting equipment and antiburn ointment such as Burnol should also be kept f 
in the laboratory. Since explosive chemicals and spirit lamps or bunsen burners are | 
required for experiments, it is better to take safety measures. 


The biology laboratory needs to be well lit and working table should receive enough 
natural light. The chemicals should be kept on a shelf in one corner of the room. 


34.4 REARING ANIMALS IN ANIMAL HOUSE AND CAGE 
MANAGEMENT 
Animals such as frogs, rats, cockroaches, leeches etc. are used for the study of organ 
systems and other anatomical details. These animals have to be procured before 
hand and kept in the animal house. An animal house is à room earmarked for 
keeping animals required for dissection. Provision for proper ventilation, exhaust 
and water taps for washing animals are absolutely essential in the animal house. 
Insect cages can be made with cake tins or cardboard boxes (Fig. 34.7). 
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Fig. 34.7 Insect cages that can be made at home 
Animals are reared in the animal house in cages. Cockroaches are kept in cages 
with wire mesh forming the floor and walls of the cage and a lid is on the top to 
take out the cockroaches with the help of tongs. (Fig. 34.8). Cages for rats are made 
of crowbars. A door on the side is for introducing rats on taking them out. A sliding 
tray is kept at the bottom to remove rat droppings. (Fig. 34.9). 


Fig. 34.9 Rat cage 


Fig. 34.8 Cockroach cage 
Frogs are kept in the froggery. Froggery is a cement tank usually built in the 
botanical warden so that insects coming to the garden become available as food. 
A mud substratum is made in the cement tank which is kept wet. The tank is covered 
with a wire mesh and there is provision for taking out and introducing frogs. 


Food, temperature, humidity and sanitation are important factors in the rearing of 
animals that is cage management. Proper feeding is of prime importance. The 
amount of food given should be such that it is consumed completely. Overfeeding 
should never be done. Also if too much food is given, it may rot and the animals 
may catch infection. Cockroaches are given wet filter paper bits or bread crumbs 
to eat. Rats are fed with gram, potatoes, carrots etc. They are voracious eaters and 
have to be fed two or three times, otherwise hungry caged rats maul and injure each 


other. Frogs trap insects that hover around. 
BIOLOGY 
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Biology On weekends when the institution is closed somebody is put incharge of feeding 
the reared animals. Providing water is as important as giving food and bowl full 
of water is kept in the cage. In case an animal is sick, it should be immediately 
isolated. 


Workers incharge of handling animals for laboratory work have to keep in mind 
certain precautions. They should wear gloves. Frogs or rats should be held from 
the waist region to avoid injury by teeth or claws in case of rats and slipping away 
of frogs. 


34.5 EQUIPMENT REQUIRED FOR COLLECTION OF FLORA AND 


FAUNA 
A few items of equipment have to be carried on collection trips. 
A. For carrying the collected material following vessels would be required 
(i) Plastic buckets. 
Gi) Small vials with stoppers. 
(iii) Plastic bags with rubber bands, 
(iv) Vasculum and plant press which are described later. 


B. For picking out flora sticking on rocks or ground and aquatic animals sticking 
to rocks. 


(i) Pocket knife for prying sessile plants and animals from rocks or hard 
substratum. The knife should be oiled before use and also used with care 
so that it does not injure any part of the collector. 


(ii) Geology pick for turning rocks and chipping off specimens. 
(ii) Hammer and chisel for collecting lichens and deep rooted plants on rocks. 
(iv) Nails 

C. Night collection 


Nocturnal animals (active during night) and intertidal specimens have to be 
collected at night. For this it is essential to carry 


(i) Flash light 
D. For culturing bacteria, the following is necessary 
(i) Petriplates for keeping the medium 
(ii) Culture tubes 
(iii) Wire needle and wire loop - 
E. For trapping insects or other animals 
(i) Insect trap or 
(ii) Berlese funnel about which you will learn in lesson 35. 


(iii) Nets are required not only for trapping insects but also various other 
animals. Various kinds of nets are available about which you shall learn 
later in the chapter. 


F. For plant collection, sheets, gummed tape, cables, water proof pen are also 
required. 


ES BIOLOGY 


| 


. strap over the collectors shoulder into 


,&) Biological dredge : A dredge consists 
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34.6 VASCULUM AND PLANT PRESS 


34.6.1 Vasculum 
Vasculum is made up of a metal cylinder 
with a sliding door usually worn on a 


which plant specimens are placed. 
(Fig. 34.10). 

Polythene bags and paper bags are also 
used for putting fruits, seeds and small 
specimens after collection. 


ig. 34.10 V: m 
34.6.2 Plant Press Fue Sd 


Plant press is an indispensable tool for pressing fresh plant specimens to subsequently 
dry them and mount permanently. 

Plant press is made of wood and is of two types. 

(i) Lab press : Is shown in Fig. 34.11. It is heavier than field press. 

(ii) Field press : Is lighter in weight 

A student can make his own plant press from plywood at low cost. 


Field plant press 


——— 


Fig. 34.11 (a) Laboratory Plant Press and (b) Field Plant Press 


Several kinds of nets are used for collecting fauna. Following are some of them 


of a strong net attached to a heavy 
frame which is pulled along the substrate 
in order to obtain plants and animals. 
It can be used in fresh water and the 
sea. Collector can use it from a boat 


also (Fig. 34.12). Fig. 34.12 Biological dredge 
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(iii) Insect nets are of (a) dredge type (b) aquatic dip type or sweep net. (Fig. 34.13) | 
(iv) Fish nets are of various kinds (Fig. 34.14). 


Fig. 34.13 Dip and Sweep net 


Fig. 34.14 Fish net 
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Name the equipment required to release flora or fauna from rocks. 


Certain organisms can be collected from nature and multiplied in the lab. This is called 
‘culturing’. 
While preparing cultures, one should know 
G) the location or habitat from which a particular organism can be collected. 
(ii) the method of collection 
(ii) the method of culture and 
(iv) how to preserve organisms fdr future use. 
Paramecium and Amoeba can be cultured after collecting them from pond. 


- Parameciam are grown in bottles containing grass, leaves etc. on which bacteria 


is growing. Amoeba is cultured in shallow dish with rice and water mould in 
it. 

Hydra can be cultured in a jar with aquatic vegetation. 

Rhizopus or bread mould is cultured on stale bread. 

Drosophila or fruit fly are cultured in empty milk bottles containing medium 
having yeast, brown sugar, and cornflour. They are transferred by placing empty 
bottle on the medium and the fruit flies fly up. 2 


Onion root tips are grown in coplin jars with water and used for the study of 


cell division by making squashes. 

Biology lab should have an exhaust fan to remove odour and fumes of formalin 
and other chemicals. 

A firefighting equipment should also be kept in the lab. 


Animals required for dissection are reared in cages. Cages for different 


organisms are built differently. 
humidity and sanitation are important factors for cage 


Food, temperature, j 
n in adequate quantity and arrangements made for 


culture. Food has to be give 
feeding during weekends. 


Plants can also be kept in cages. 
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e Items of equipment required for collection of fauna and flora are (a) for keeping 
collected specimens or (b) for picking specimens attached to rocks. (c) for 
culturing microorganisms and (d) for trapping insects or other animals. 


€ Forkeeping collected specimens, plastic buckets, vials, plastic bags and vasculum 
are required. 


€ For picking specimens free of substratum, a knife or pick are required. 
e Flash light is required for night collection. 

€ Insect trap or Berlese funnel is to trap insects. 

@ Nets of different kinds are for collecting insects, fish, plankton etc. 


€ A vasculum is a metal cylinder with a sliding door carried by the collector on the 
shoulder. 


€ A plant press is used for pressing fresh plant specimens. There are two kinds of plant 
press - lab press and field press. 


€ A dredge is a net attached to a metal frame which can scrape the ground to collect 
' specimens. 


e TERMINAL EXERCISES 


l Describe the method of culturing any one protozoan. 

2. How can you culture bread mould on a piece of bread? 

3. How can you prepare onion root tip squash to study mitosis? 
4. Why should there be an exhaust fan in a biology lab? 

5. Write a note on animal house. 


6. What all should you carry if you go on an excursion to collect animals? 


fel ANSWERS TO INTEXT QUESTIONS 


34.1 1. Amoeba/Paramecium/Hydra/Rhizopus/Drosophila (any three) 
2. To study mitosis/cell division. 
3. By placing an empty bottle above culture bottle. 
4. Aquatic fresh water plants. 
5. Bread 
34.2 1. By installing an exhaust fan. 
2. Food/temperature/humidity/ventilation 
3. Pocket knife/Geology prick 
4. A metal container for collecting plants 


5. Collecting aquatic flora and fauna 
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Learning and teaching of Biology is complete only when the student is able to see 
active living and preserved variety of organisms. Learning Biology also becomes 
easier by observing organisms closely rather than merely reading about them. 
Preserved animals and plants, duly classified are kept in museums. Charts and 
models are displayed there. Living animals are kept in animal house, frogs in a 
specially constructed froggery, fish in aquarium. Plants are grown in the botanical 
garden or specially maintained in a green house. Preparation of a herbarium is an 
integral part of learning Botany. Some such aids in learning and teaching Biology 
are outlined in this lesson. j 


OBJECTIVES 
After reading this lesson you will be able to : 


© describe the need for a zoological museum; 


* explain the ways in which specimens such as wet, dried specimens, embalmed 
specimens, models, pictures, photographs and skeletons can be displayed in the 


zoological museum; 
€ explain the need for a botanical garden; 


€ list the categories of plants need to be grown in the botanical garden; 


* describe a green house; 

* explain need for a green house; 

* describe herbarium and list the steps followed in making a herbarium; 

* explain the steps involved in setting up an aquarium; 

* list the fishes suitable for an aquarium 

* explain the need for maintaining suitable temperature, proper light and proper 


aeration in the aquarium 


* list different kinds of fish food. 
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35.1 ZOOLOGICAL MUSEUM 


A zoology museum or an animal museum houses (i) preserved animals, (ii) their 
skeletons (iii) fossils (iv) models (v) charts and (vi) photographs. The person 
incharge of maintaining the museum is called museum curator. 


1. Preservation and display of specimens 


(a) Wet Preservation 


Invertebrates and small and medium sized vertebrates can be preserved intact in 
glass or transparent plastic jars of appropriate size called specimen jars (Fig. 35.1). 
The jars have a flat, firm base and a lid. A solution of 10% formalin fills the jar. 
The specimen is mounted on a glass slab of appropriate size which is then placed 
inside the jar and covered with the lid. The lid may then be screwed on to the jar 
or sealed on it. From time to time fresh formalin has to be added or replaced 
according to need. The specimen remains intact for years if handled properly. The 
specimens retain their shape and morphology. Only the natural colour is lost. 


) Formalin filled jar “Glass slab 


Fig. 35.1 Museum jars with preserved specimens 
Wet Preservation can be done for (i) intact specimens; (ii) vertebrate embryos; 
(iii) organs such as heart and eye; (iv) specimens dissected out to display organ 
Systems e.g. nervous system of an animal; and (v) in situ skeletons of small 
vertebrates such as fish or frog or lizard. In situ (retained in actual position in the 


Mounted specimen 


Fig. 35.2 Alizarin stained skeletal preparation of a lizard 
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animal) skeleton can be prepared in the following manner and mounted and kept 
in bottles containing glycerine. Chloroformed animal is kept in 90% alcohol in a 
covered jar for two days. Alcohol is then removed and animal dipped in 1% aqueous 
solution of Potassium hydroxide till it becomes transparent. The animal is then 
placed in Alizarin Red Stain (0.1 gm of Alizarin Red in a litre of 1% aqueous 
solution of KOH). The bones get stained (Fig. 35.2). The animal is then transferred 
to a specimen jar containing glycerine. 


(b) Dry preservation 

Exoskeletons (Skeletons covering the body) such as shell of molluscs, star fish, 
sea urchins, corals, cocoons of insect sloughed off (cast off) skin of snakes or insects 
(exuviae), feathers and nests of birds, honey combs and wasp or termite nests, 
mammalian skin with furs, dried sponges etc. can be displayed in the museum intact 
for many years provided they are prevented from breaking or from attack by insect 
parasites or microorganisms. 


Apart from the above (i) vertebrate skeletons and (ii) pressed insects also form part 
of dry presentation. 


(c) Skeleton preparation 

Skeletons may be prepared in the following way. Chloroformed vertebrate is 
dissected to remove organs and as much muscle as possible. Boil the ‘animal so 
that muscles become tender and remove them. When only the skeleton remains, 
dip it in Hydrogen Peroxide for bleaching (optional). Mount on a cardboard or 
wooden board with the help of adhesive like araldite or fevicol and display. 

. Skull or bones of dead animals collected from the fields may be cleaned with water, 
disinfected with a disinfectant, dried and displayed in a museum. Stuffed animals 
are also kept in the museum. Skinning, preserving, stuffing and mounting 
vertebrates is called TAXIDERMY. 


(d) Insect collection and preservation 

Insects are found everywhere - cockroaches abound near the kitchen drains, 
butterflies roam among flowers while grasshoppers hop and crickets chirp in the 
Brass. Flies are where sweets are and fruit flies hover around vegetables and fruits. 
Insects are the most numerous and diversified group of animals. 


Collection of Insects 
Insect collection is an activity which combines fun and study. The equipment 
required is (i) collecting jar, (ii) a net (iii) fine wire sieves (iv) insect trap. 


The collecting jar can be of three types 

(a) Cyanide bottle : in which sodium cyanide is placed in small lumps in a wide 
mouthed jar with a well fitting lid. Plaster of paris is made to set on the sodium 
cyanide. When dry, the bottle is stoppered. Since sodium cyanide is a deadly 
poison, it has to be handled with care. 

(b) Carbon tetrachloride bottle is efficient and harmless. A glass tube is inserted 
in a small hole bored in the cork of a bottle. A cotton wad is fastened to the 


cork, 
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Biology (c) Chloroform bottle has rubber bands placed at the 

? bottom of a bottle and some chloroform put in it. 

Rubber has the capacity to absorb chloroform. 

After sometime unabsorbed chloroform is thrown 

away and a cardboard placed to cover the rubber 

bands. Fumes of chloroform absorbed by rubber 
fill the bottle. 


A net made of cotton or nylon can be stitched to Fig. 35.3 Net for catching 
a handle as shown in the Fig. 35.3. insects. 


The fine wire sieves are required to strain the mud which comes with the collected 
insects or to wash them. Flying insects or walking and hopping insects can be 
collected from their natural surrounding. 


Insects may be trapped with the use of 
insect traps. A simple trap has a large 
funnel placed on the mouth of a wide 
mouthed jar containing chloroform or 
alcohol. 


A Berlese funnel traps small insect. A 
funnel is soldered at the end of a large can 
with a hole at its bottom. A false bottom 
made of wire mesh is placed in the can, 
filled with leaves and grass and covered 
with cheese cloth. The stem of the funnel 
ends in a wide mouthed bottle sealed with 
cotton plug. This collecting bottle may Fig. 35.4 Insect traps 
contain alcohol or chloroform for 

preserving the insects. (Fig. 35.4) 


Insects are caught by the net or in the trap and placed in the collecting jar. Then 
they have to be preserved. 
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Beetle Butterfly 


Bug 
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Fig. 35.5 Where to place the insect pin through the body when mounting insects Push 
through area indicated by the black dot 
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Fig. 35.6 How to spread pinnea butterflies and moths. 


Insect preservation : 

Material required for the preservation of collected insects are (i) Pins of various 
sizes (ii) hard paper (iii) insect spreading board (iv) insect collection box (v) insect 
cabinet. 

Before collected insects dry up, pin has to be thrust through the thorax or wings 
(Fig. 35.5). Very small insects are mounted on a triangular piece of hard paper. 
Wings of butterflies, dragonflies have to be spread out as shown in (Fig. 35.6). 
Spreading of wings is done by first fixing the pin carrying the insect in the groove 
of the spreading board, wings spread out and strips of paper pinned across wings 
of either side (Fig. 35.6). Once such mounted insects are dry, they are removed to 
the insect collection box (Fig. 35.7). The insects are then classified and arranged 


in an insect cabinet. (Fig. 35.8). 


Fig. 35.7 Standard cardboard insect box Fig. 35.8 Insect cabinet 
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Charts and models depicting morphology of organisms, phylogeny showing 

taxonomic relationships, internal structure of plants and animals, life history of 

social insects, evolution of horse and humans etc. should be available for students. 


Some Aids in Biology 


The advantages of charts and models are 

() they substitute for live specimens which are not available; 

(ii) charts are self explanatory if well prepared and students can revise from them; 

Gii) the teacher can carry the chart to class while. explaining the theory on black 
board. 


Good charts prepared by students can also be put up on the wall which not only 
encourages the student who made it but also other students. Photographs of great 
biologists may also be hung up with their names and contribution written clearly. 
Visual aids ought to be (i) accurate (ii) relevant (iii) comprehensible (iv) realistic 
(v) properly labelled and (vi) title should be clearly written. The models should 
have a three dimensional effect and the proportions should be correct. Students can 

| make models with wood, fibre, thermocole and any other material. Charts and 
pictures should be hung on the wall which is well lit. They should be within the 
level of the eyes of children using the museum. : 


Maintenance of the Museum 


The museum requires constant care. The museum curator has the following 
duties : 


1. to change the charts and pictures from time to time; 
. to make new visual aids: ` 


2 
3. to be available to help students. The curator should have a Biology background, 
4. to change formalin of preserved specimens; and 

5 


. to be involved in overall maintenance of the museum. 
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(i) common chemical used for preserving specimens 


(ii) art and science of skinning, stuffing and preserving animals. 


A well maintained garden where plants are classified and grown with care and 
where plants may even be multiplied for the purposes of observation and research 
is called a BOTANICAL GARDEN. A garden full of plants, both flowering and 
non flowering is indeed a treat to see. But a botanical garden is not for entertainment 
alone but associated with Botany teaching and research. 

In our country we have the main national botanical gardens in Lucknow and 
Kolkata. The one in Lucknow is called National Botanical Garden and has plants 
of Uttar Pradesh and those from the hilly regions of Uttaranchal. Indian Botanical 
garden is in Shibpur near Kolkata. It has more than a hundred year old Banyan 
tree. È 

A school botanical garden is, developed on a much smaller scale. The plants grown 
in it are mostly the ones which form the study material for Botany. A patch of ground 
within the school premises where ample sunlight comes is the ideal place where 
botanical garden may be developed. Plants of different kinds as also those required 
for practical study need to be grown. An ideal situation is when (i) new plants are 
added from time to time and (ii) plants are labelled with labels carrying the botanical 
names as well as common names. (iii) A catalogue has to be prepared giving a 
number and concise description. 


A greenhouse is à special enclosure made of glass or plastic in which plants are 
grown and maintained at a specified temperature and humidity. In countries, where 
freezing temperature obtains in winter, a green house is made with roof and walls 
made of glass. Plants get adequate light and they can be watered. At the same time 
heat trapped by the glass enclosure keeps the greenhouse warm. Temperature, 
however, is also regulated by à specialised system. Greenhouses are permanent 
Structures. 

Temperature of greenhouse is regulated through an automatically controlled heating 
and ventilation system. A central coal or oil furnace supplies the heat. More 
common is a peripheral steam heating system. Ventilation is provided at the sides 
and top. In summer, when temperature goes up fan and pad cooling is used to lower 
temperature. Water is circulated through pipes. Cooling pads draw cooled air across 
greenhouse. It is more effective when humidity is low. 

stic films are used to make the wall and roof of glasshouse. 


Instead of glass, pla: ae : 
Light absorbing qualities of plastic are similar to those of lass ee 
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Biology ultraviolet resistant polythene is used. During summer a shade made of cloth is used 


to. cover the greenhouse. 
In an institute where Biology is taught, a greenhouse of smaller dimensions can. 
be constructed to house delicate plants. Plants would provide material for botanical 
studies and students would also be trained in growing, maintaining and propagating ' 
plants under controlled conditions. (See Fig. 3.9). 
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Fig. 35.9 Green house 


35.4 HERBARIUM 
A herbarium is defined as a collection of plants that have been dried, pressed and 
) 3 preserved on sheets of hard paper. The dried plants are classified and arranged for 


future reference especially for taxonomic studies. 
A plant collector needs to have the following 
equipment : 

(i) a gardener's knife, (Fig. 35.102) 

(ii) a plant press or vasculum, (35.10b) 


(iii) blotting papers to dry plants, 


(iv) trowel to dig and uproot the plant, 


(v) collecting and mounting sheets, à ; : 
Fig. 35.10(a) Gardener's knife — 


(vi) gum tape, labels, waterproof ink and pen. one should carry such knife 
in field trips 


1. Collecting botanical specimens 

Fleshy plants lose their diagnostic features when 
dried so they are preserved in 4% formalin in 
glass containers. Gymnosperm cones and dry 
fruits are collected and preserved as such. 


Plants should be collected from various localities 
for the preparation of a herbarium. The herbarium 
should also have representative specimens from Fig. 35.10(b) A plant press 
various groups of plants. (Vasculum) with sheets 
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A complete specimen when collected, should have all the parts including the root 
system. It is better to collect a plant at its flowering stage. A tag should give the 

` location from. where collected. About five or six specimens of each kind of plant 
should be collected. The collected plant should either be pressed then and there 
or collected in a vasculum and pressed later. Vasculum is a metal cylinder with a 
sliding door in which plants are collected (Fig. 34.10b). 


2. Pressing, Drying and Preserving 


The collected plant should be pressed between sheets of blotting paper. One plant 
is arranged on one sheet so that its parts do not overlap. Specimens longer than 
the sheets can be folded in the form of ‘V’ or ‘N’. 


The plant between the sheets is put in a press for 
24 to 48 hours. The press is then opened, blotting 
sheets changed and plants rearranged again and put 
back in the press for'another 2 or 3 days. The 
pressed specimen is then dried in sunlight or heat 
from some other source. 


‘To prevent the abscission layer formation and 
decay, plants are killed (poisoned) with formalin or 
Mercuric chloride (HgCl,) or Carbon Tetra chloride 
(CC1,). Also dipping in Mercuric chloride (HgCl;) 
saves them from attack by museum pests such as 
beetles. Fig. 35.10(c). 


Fig. 35.10(c) Holding of specimen 
for poisoning ` 


3. Mounting and Labelling 

After drying, specimens are mounted on mounting papers or herbarium sheets 
Which are usually of a standard size of 11.5" x 16.5" and sturdy enough to support 
the dried plants. Glue or adhesive tape or adhesive paste is used to stick the 
Specimens ‘on to the sheets. : 


Each sheet should carry a label pasted on the lower right hand corner giving the 
(i) the site of collection, locality and altitude (ii) name of plant (iii) family (iv) habit 
(V) date of collection (vi) ecological notes and (vii) name of collector. 
Herbarium sheets should be stored in herbarium cases or steel almirahs. They 
Should be arranged according to the system of classification. Moth balls, naphthalene 
flakes or 2% of Mercuric chloride should be sprayed to keep away mould, fungi 
and insects. i 


INTEXT QUESITONS. 35.2 


l. Where are the national botanical gardens situated in our country? 
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35.5 AQUARIUM 


An aquarium is a glass container in which live fish are kept along with aqua 

plants. A well maintained aquarium helps students to learn many biological - 

principles. Some of these are — fi 

(i) dependance of animals on green plants for (a) food and (b) oxygen, 

(ii) relationship of carbon-dioxide and light to photosynthesis, 

(iii) food ingestion, storage, respiration, digestion, growth, reproduction and 
development in plants and animals, 

(iv) relationship of bacteria to Nitrogen, Phosphorus and Sulphur cycle, 

(v) parasitism, 

(vi) food cycles, 

(vii) temperature and water relation, 

(viii) ecological succession. 


1. How to prepare a balanced aquarium 

Materials required for an aquarium are : 

(i) Aquarium tank approximately of five gallon capacity. Aquarium water is 
static and changes its composition due to activities of fish and plants. Hence, | 
it has to have enough surface area for adequate gas exchange. It may be made | 
of plastic or glass with silicon adhesive (Fig. 35.11). 


The tank should be placed on firm, level and smooth surface. It is best located. 
near the window but direct sunlight should be avoided as it leads to excessive 
algal growth in summer. The side towards window may be covered with paper 
or painted. If light is not enough electric light may be used. 


The situation of the tank should have easy access for maintenance and for 
power sockets for heat and light. 


(ii Substratum in the tank can be constructed by putting one inch of sand on 
soil. The substratum (a) forms the source of minerals; (b) plants can ancho 
in the substratum; (c) animals can burrow in it, (d) it forms the spawning site 
of fish; (e) floor bed of the aquarium and (f) a biological filter. 
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Fig. 35.11 An aquarium 


(iii) Water can be procured from tap, well, spring or pond to fill the tank. The 
lid of the aquarium prevents excessive evaporation. 


(iv) Aquarium plants and fish 


2. Temperature of the aquarium 

The temperature of the aquarium needs to be maintained at an optimum of 24°C 
(75°F). To maintain the temperature, a thermostat controlled heating device may 
be used. In case of power failure, tank may be covered by a blanket in winter or 
Suitably hot water added. A floating or adhesive type of thermometer can record 
the temperature. These days a combined heater and thermostat enclosed in a water 
tight glass tube is used and kept in place by special clips made of non toxic plastic. 
Thermostat with microchip (computerised) circuit is fixed for accurate temperature 
control. All electric connections, however, should be outside the tank. 


3. Lighting of the aquarium 

Lighting arrangement not only makes the aquarium attractive but it also forms an 
essential stimulus to plants for photosynthesis. In nature fish are lit by sunlight. 
Light in the aquarium may be provided by lamps (tube or bulb of 40 Watts) mounted 
in aquarium cover called hood or reflector. Tungsten lamps and fluorescent tubes 
are used for every 30 centimeters (12 inches) length of the tank. Aquarium has to 


be lit at least for ten hours a day. 
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|4. Biological filtration - 


The gravel in the substratum acts as a-filter bed. Aquarium water passes through 
the gravel and bacterial colonies develop on the gravel and convert the waste of 
the fish into ammonia and nitrates by Nitrosomonas bacteria and nitrites into nitrates 
by Nitrobacter. Nitrates are taken up by plants. 


5. Aquarium Plants 

There are many species of aquatic plants which provide shade, refuge, spawning 
sites, food, water and source of oxygen for the aquaria fish. Plants may be of the 
floating type such as Hydrilla, Elodea or rooted such as Vallisneria which grow 
rapidly (Fig. 35.11). To many plants may be avoided. 4 


6. Aquarium Fish 

A number of small fish with unique shapes and beautiful designs are appropriate 
for keeping in the aquariums. They are variously coloured. However, care has to 
be taken to assure the absence of predatory varieties in the aquaria. The common 
‘aquaria fish are (i) angel fish (2) molie (3) guppy. (Fig. 35.11) 


7. Fish Feed 


‘Food of aquaria fish are either live feed such as ^ terborne insects, worms, 
crustaceans such as water flea. Daphnia, cyclops earthworms. However, if any of 
these are not eaten by the fish, they should be removed and not permitted to increase 
in number. Lettuce, spinach, peas, wheat grain may be given for herbivorous fish. 
With progress in technology, a balanced diet with special formula is commercially. 
prepared in the form of flakes, granules, powder or liquid food. Freeze dried fish 
food such as Daphnia, Tubifex and other worms are packed. It is convenient to just 
open the packet and sprinkle in the aquarium for fish to eat. But never should too 
much food be put as the left over food may decompo8e and pollute the aquarium. 


For fish to develop best colours, size and a healthy constitution, the diet should 
be varied. The best food, however, is live food. 


l. 
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e Ina Zoology museum preserved animals, skeletons, fossils. charts, models dry * | 
ES Det ac VR 
Notes 


specimens are kept. 

€ 10% formalin is used to preserve small animals in glass jars. 
Mollusc shells, corals, dried sponges, nests, feathers are dry preservations. They 
are also kept in the museum. 

@ Skeletons can be prepared and kept in the museum. 

* Insect collection requires pinning properly and drying insects after catching 
them and killing them. They can be trapped in Berlese funnel or simple traps. 

© Charts, models can be made by students or bought from the market and kept 
in the museum. They should be properly displayed. 
Museum should be looked after by a museum curator. 

* A botanical garden should be maintained in the school and plants for study 
grown there. Plants should be labelled. 

9 A greenhouse is a special enclosure made of glass or plastic where plants are 
maintained at a constant temperature and humidity. 


* Herbarium is a collection of dried and pressed plants preserved on paper sheets. 
Plants are collected undamaged and then pressed in a press and dried. They are 
then mounted on herbarium sheets and labelled and classified. 


* An aquarium is a glass or plastic container in which fish are grown and 
maintained. It also has aquatic plants which provide food and Oxygen for the 
fish. ) 

* An aquarium has to be well lit and temperature has to be maintained. Elodea, 
Hydrilla, Vallisneria are some aquatic plants kept in the aquarium. 

* Substratum of the aquarium is a filter bed in which bacteria can grow and 
convert waste into nitrates for the use of plants. 

* Aquarium fish are of many colours. Some of these are angel fish, black mollie, 
guppy etc. 

* Aquarium fish can be given live food such as worms and crustaceans or dried 
food. 


L. How is wet preservation done for museum specimens? 
2. What are the ways in which skeletons can be prepared for displaying in the 


museum? 
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Biology 3. Name the equipment items required for insect collection and mention their 


utility. T 
. What is a Berlese trap? 


. Write notes on (a) Botanical garden (b) green house 


. How is a herbarium prepared? 


. Mention three biological principles which can be learnt by maintaining an 
aquarium. How can temperature, light and fish food be arranged for an 
aquarium? 
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1. museum curator 

2. trapping small insects 

3. Alizarine 

4. chart/model/photograph/living museum specimens/dry specimens in the 
museum 

5. (i) Formalin (ii) Taxidermy 
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2. A special enclosure made of glass or plastic in which plants are grown and 
maintained at a specific temperature and humidity 


- A collection of plants which are dried, pressed and preserved on sheets 
. A metal cylinder with a sliding door in which plants are collected 

- Collection, pressing, preserving, mounting, labelling. 

- a glass tank in which live fish are grown and maintained. 

. Elodea, Vallisneria, Hydrilla (any two) 

. Oxygen and food 


- Conversion of waste of the fish into nitrates to be taken up by the aquarium 
plants | 
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i 
AGRICULTURE, FORESTRY AND | 
MEDICINAL PLANTS | 


Evolution of human civilization has depended mainly on agriculture. It has not only 
given man the freedom from the risks of hunting and collecting food from the forest 
but has also given assurance of continuous availability of food. 


Agriculture plays an important role in providing basic necessities of mankind in 
three ways — food, clothes and shelter. In addition to agriculture, we draw many > 
essentials for our living from nature. Forests play a very important role in providing į 
useful products for man e.g. rubber, supporting wildlife, e.g., such as tiger and 
improving the environment. Medicinal plants many of them obtained from forests, 1 
provide important drugs, which are used for treating a large number of diseases. 
In this lesson, you will learn about agriculture, forestry and medicinal plants. 


VEM cap aO 


After completing this lesson, you will be able to: 


* state the major role of agriculture; 

* classify the crops giving examples under each category and also mention their | 
importance; i 

* briefly describe the cultivation of cereals crops viz wheat and rice along with i 

cotton and sugarcane; 

define green revolution and list the factors that made it possible; 

* explain the principles of farm management and the proper ways of storage of 
food grains; 

* mention the utility and the method of establishing a kitchen garden; 


define the term forestry; 

; ji i ts on ecosystem and 
name the different types of forests, appreciate their effects on ecosys | 
enumerate the commercial products provided by it; | 


* list the common names of some medicinal plants giving their uses in treating 


various diseases. 
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Food and clothing are the basic needs of man. Whatever we eat in our daily life, 
most of them we get from plants. The clothes we wear are also made from plants 
e.g. cotton is a plant product. Plants provide most of the basic necessities of life 
to human beings. These include (1) Food (cereals, fruits, oil seeds etc.) (2) Fibres 
for making clothes (cotton, jute, etc.) (3) Beverages (tea, coffee, etc.) (4) Forests 
(timber, rubber etc.). Herbivores consume plants as their food. Plants can be of two 
types i.e. cultivated and wild plants. 


Cultivated and Wild plants 


Plants which are specially grown by humans are called cultivated plants e.g. wheat, 
rice. The plants that grow by themselves in nature are called wild plants e.g bathua, 
cholai etc. 


31.2 CLASSIFICATION OF CROPS 
Crops are grown regularly in large numbers in fields for food or for obtaining other 
products. Crops are classified in a number of ways as follows: 


(i) According to use, crops may be classified into food crops and cash crops. 
Table 31.1 Difference between food and cash crops 


Food Crops 


Cash Crops 


1. They are grown to provide food 
and may be stored for a long period 
€.g. wheat, rice, vegetables. 


1. Plants or plant products which 
can be sold and money can be 
earned out of it. e.g. tea, jute 
cashew nut, rubber, sugarcane. 


(ii) According to the season of growing, crops are classified into three types- 
l. Rabi crops (grown in winter) : Wheat, grin. pea etc. 
2. Kharif (grown in monsoon : Maize, jow;: 


Hayra etc. 
rainy season) 
3. Ziad crops (grown during : Melon, cucumber, water melon etc. 
summer) 
(iii) According to the edible parts of the plant, the crops are termed as 
follows : | 
l. Cereal crops (seed grains) — - Wheat, rice, maize etc. 


2. Fruit crops - Mango, apple, grape, banana etc. 


3. Vegetable crops - Ladiesfinger, tomato, cauliflower etc. 


Stem crops - Potato, sugarcane, colocasia etc. 


4 
5. Root crops - Radish, carrot, sweet potato etc. 
6 


Leaf crops - Spinach, mustard (sarson), maithi etc. 
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(iv) The most widely used general classification of crops are- 


1. Cereal Crops 

Cereals are used as food not only in India but all over the world. They are rich 
in carbohydrates and grown for food. It includes wheat, rice, maize, bajra, barley, 
rye, oat, sorgham (jowar), ragi etc. These are consumed by animals as well as by 
human. 


2. Pulse Crops , 
It includes all the types of ‘dals’ (pulses) we use as a food, these are also called 
as leguminous plants. They are rich sources of protein e.g. sweet peas, gram, pigeon 


pea (arhar), soyabean, beans, ground nut, lentil etc. 


I R s 
Agricultural importance of pulse crops 


All leguminous plants have special nodules (swellings) in their root system 
and these contain bacteria. (Fig 31.1) These bacteria fix atmospheric 
nitrogen directly and change it into nitrogen compounds. This process is 
known as nitrogen-fixation. These nitrogen compounds are used by the 
plants as a natural nitrogen fertilizer. For this reason farmers practise crop 
rotation i.e. they grow a pulse crops in between two cereal crops to enrich 
the soil to get a better yield of the crop. 


* - 
Fig. 31.1 Leguminous plants contain nodulated bacteria. 


3. Fruit crops D 
ins, mineral and carbohydrates. Fruits provide vitamins, 


() Fruits are rich in vitam: i 
rich source of sugar 


minerals and variety to our diet. Some fruits are also a 
e.g. grape, banana and mango. 
(ii) Fruits are consumed fresh or in the form of juice, jam etc. examples — mango, 
apple, banana, oranges, pomgranate etc. 
(iii) Fruit trees are usually perennial trees, which bear fruits once a year. Many fruit 
crops are grown in India examples — chickoo, mango, apple, orange etc. 
4. Vegetables Crops 
Vegetables provide minerals, 
Vegetables are grown in our country. S 
Pea, cauliflower, brinjals, gourds etc. 
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5. Stem Crops 
Ginger, potato, onion, garlic, colocasia are the examples of stem crops. Sugarcane 
is the main source of sugar in our country. Sugarcane is an annual cash crop. 
6. Root Crops 

Notes | Carrots, radish, sweet potato and turnip are the examples of root crops. 
7. Leaf Crops 
Spinach, Methi, Corainder, Mint and mustard are the examples of leaf crops. 


8. Oil Seed Crops 


Oils are an important part of our food. They are a rich source of energy. Seeds of 
some crops yield oil on being pressed in machines. The remainder becomes the 
seed cake to be used as cattle feed. Some of the oil yielding crops are groundnut, 
cottonseed, coconut, mustard, and sunflower. 


9. Fibre Crops 


The two most important fibre crops of our country are cotton and jute. They supply 
the raw materials for our textile and jute industries. 


Retting 


The process by which the fibres are separated from the jute plant is called 
retting. 


In this process we make small bundles of plants. These bundles are kept 
in side pond or canal 15 days. During this period degradation process occurs 


in the presence of certain bacteria, and the fibres are separated easily, they 
are then washed and dried. 


2. Give two examples each of Rabi crop and Kharif crop. 


Column I Column II 


1. Pulse crops A. a nutritious fruit 

2. Oil seed crop B. ground nut 

3. Soya bean C. rich source of protein. 
4. Banana D 


. nitrogen fixing bacteria 
4. Name four oil seed Crops. 
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(a) Cultivation of wheat 


Wheat belongs to the family Poaceae ( Graminae). The grains are rich in carbohydrates. 
This is the winter season crop. Method of cultivation are as follows : 


1. Area of production UP, Punjab, Haryana, Rajasthan, Madhya Pradesh, Bihar, | Notes 


Maharastra etc. 


2. .Soil grow in loamy soil 

3. Climate Cool weather with moderate rainfall 
4. Temperature 10-15°C (during winter season) 

5. Irrigation 4-5 times its cultivation 

6. Harvesting April to May in northern India 

7. Botanical Name Triticum vulgare 


(b) Cultivation of rice crop 
Rice is one of the major crop of India. About 23 percent of the total cultivated area 
of the country cultivates this crop. Method of rice cultivation is as follows - 


l. Area of production UP, Bihar, West Bengal, Assam, Andhra Pradesh, Punjab, 
Tamil Nadu, Orissa 


2. Soil deep fertile loamy, clayey loam, loamy 

3. Climate Tropical and moist with 125 cm rainfall 
4. Temperature 20-25°C 

5. Irrigation every weeek, soil should not be dry 

6. Harvesting September -October in northern India ' 
7. Botanical Name Oriza sativa 


(c) Cultivation of cotton 

Cotton is one of thé major crops of India. The fibre of cotton is used as raw material 

for the textile industry. Cotton seeds after extraction of the oil are also used as a 

cattle feed. Methods of cotton cultivation is as follows - 

l. Area of production Punjab, Haryana, Maharastra, Gujarat, Andhra Pradesh, 
Rajasthan, Karnataka, Madhya Pradesh, Tamil Nadu 


2. Soil Black cotton soil of deccan plateau and alluvial soil of 
the northern plain. 

3i Climate cloud free weather for about 150 days with 75 cm rainfall 
at the time of flowering and ball opening 

4. Rainfall moderate rainfall of about 75 cm £ 

5. Specific characters 1. Indian cotton is used for coarse cloth 


2. Fruit is capsule 
3. Oil is used for cooking and oil cake for feeding cattle. 


6. Botanical Name Gossypium sp. 
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(d) Cultivation of sugarcane 

Sugarcane is the main source of sugar in our country. This is an annual and cash 

crop. India is the original land of this crop. Sugarcane is sown by “setts” (pieces 

of stem containing buds). Method of sugarcane cultivation is as follows - 

1. Area of production Punjab, Haryana, UP, Bihar, Gujarat, Maharastra, 
Karnataka, Andhra Pradesh, Tamil Nadu 


2. Soil Heavy loamy soil 
3. Climate hot and humid 
4. Harvesting from mid February to mid March in North India. From 


20th September to 20th October in West India and 
slightly earlier in south India. 


5. Irrigation Ist after one month of sowing in summer on every 10th 
day. In winter on every 15th day 


6. Botanical Name Saccharum officinarum 


31.4 GREEN REVOLUTION 


In 1952, the yield of Wheat and Rice was 654 kg and 800 kg per hectare, 
respectively. This yield was insufficient to fulfil the demand. Therefore our 
Government and Agriculture Scientists paid a special attention towards the 
improvement of agriculture. By doing so, the production of cereal crops increased 
tremendously and we became self-sufficient. The various steps taken to achieve this 
goal have been collectively termed as green revolution. 


Green Revolution: Spectacular increase in the yield of crops, particularly 
cereals, through the application of modern techniques in agriculture is 
called Green Revolution 7 


The factors which help to bring about the green revolution are: 

1. Introduction of high yielding varieties of crops. 

2. Multiple cropping, better irrigation and sufficient supply of fertilizers. 
3. Use of crop protection measures against diseases and pest. 
4 


. Transfer of the technology of scientific farming from research farms to villager 
farmers. 


5. Organised transport arrangements to reach the produce from the fields to 
market. 


31.5 FARM MANAGEMENT 


Effective farm management requires detailed planning for growing high 
yielding crops and their storage. 


There are various steps involved in farm management are as follows: 


1. Correct preparation of the soil. 


2. The right variety and quality of seeds or saplings for planting. 
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3. The right amount of water and time at which it has to be supplied. 
4. The amount and time of application of fertilizers. 
5. Timely application of pesticides. 


After harvesting, proper storage of the crop is very important to avoid loss and 
wastage due to lack of transit from field to the consumer. 

1. Proper storage of Food 

Food is spoilt, by variations in temperature, humidity, insects, microorganisms, 
rodents, birds and animals. Food grains are therefore stored in waterproof and 
airtight containers. Small farmers, store the grain in jute bags in godowns with 


pucca floor, plain roof and single entrance. Special large sized godowns like silos 
are used these days at the government level. 


2. Storage and Preservation of Fruits and Vegetables 


Fresh fruit and vegetables are kept in cold storage at low temperatures to help retain 
their nutritive value and reduce losses from spoilage. 


These are preserved by other methods also as given below- 

(i) Dehydration and Sun drying to remove water and thus prevent growth of micro- 
organism. 

(ii) Pickling by using large amounts of salt, vinegar and spices. 

(iii) Canning (storing in plastic or metallic cans) 


31.6 KITCHEN GARDEN 
Kitchen garden is a small garden next to a house. It is grown mainly as a hobby 
but is becoming very popular these days. The persons living in house grow 
vegetables in earthen posts. Wooden boxes as well as in the soil beds. 


The common vegetables grown in kitchen garden are cauliflower, brinjal, tomato, 
radish, potatoes, lady’s finger, mint, onion etc. Some common fruit trees like lemon, 


Papaya, custard apple, guava may also be grown. 
The three main advantages of a kitchen garden are: 
(i) It provides a light exercise to the gardener. 
(ii) It adds beauty to the house. 

(iii) Fresh vegetables are available at any time. 


INTEXT QUESTIONS 31.2 


l. Give botanical names and climatic conditions of wheat and cotton. 
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31.7 WHAT IS A FOREST 
Just any kind of vegetation is not a forest. The rows of trees along the roadside. 
is not a forest. A piece of land with hundred or more mango tree is again not a 


forest. The reeds and tall grasses growing along the bank of a river is also not à 
forest. Then what is a forest. 


A forest is a large area of land with a lot of vegetation but dominated by various 
types of trees. These trees are usually of different species and are of different 
age. Wild animals may or may not be present. 


Forestry is the science of study of forest 
31.7.1 Types of forests 
The different kinds of forests are:- 
1. Coniferous forest 


Trees with needle-like leaves with persistent foliage and cone bearing reproductive 
organs. Found in cold or temperate cold climates e.g. Pine, Cedrus (Deodar), Fit 

etc. 
2. Deciduous forest 


Most of the trees in such forests drop their leaves in winter and new leaves grow 
in springs. There are found in temperate warm and temperate cold climates e.g. 
Oak, beach, heath, hickory, bassword, chestnuts, bitch bine, cypress. 

3. Tropical rain forest 

Trees with broad-leaves, deciduous or evergreen. Such forest occur in warm 


climate. Zones of the world with high rainfall. Trees are covered with epiphytes 
and the soil in which humus large number of animals inhabit such forests e.g. vines, 


creepers, lianas and orchids. 

31.7.2 Importance of forest 

Forest plays an important role in various ways. 
1. Forest as an Ecosystem 


If you walk through a forest you may find various insects, birds, animals and wild 


beasts. There are different kinds of organisms living in close association with each 


other, feeding on others and being themselves eaten by some others. The ants, 
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termites and bacteria break down the dead wood, the fallen leaves and the excreta 
of animals, into simpler compounds, which becomé a part of soil. The ultimate 
source of energy is the solar energy, which is trapped by the green leaves. This chain 
of getting food and energy goes on and on. Such a community of organisms along 
with its environment is called an ecosystem. Thus forest is an ecosystem. 
2. Forests Improve the Environment in many ways 
(a) Forests release oxygen 
Plants in forests take in large quantities of carbon-dioxide and improve the 
quality of air by releasing oxygen into the atmosphere during the process of 
photosynthesis. 


(b) Forests prevent soil erosion 

Plants in forests check soil erosion in four ways : 
(i) Roots hold the soil particles together preventing them from being washed 

away 

(ii) Leaves and branches take much of the force of the falling rain thus 
checking the loosening of top soil. 

(iii) Trunks reduce the force of flowing waters, thus checking soil erosion as 
well as preventing floods. 

(iv) The tall trees reduce the wind velocity during storms and thus check the 
top soil from being blown away. 
Thus the forests help in retaining the fertile topsoil not only in the forest 
but also in the neighbouring fields. 

(c) The forest trees hold sufficient moisture in their root system. 

(d) The forest trees release large quantities of water vapour through their leaves 
(by the process of transpiration) thus adding to the moisture in the atmosphere 
and brings rains. 

Through these and many other similar ways the forest help in maintaining the 

quality of physical environment (climate, etc.) 

3. Forests Support Wild Life 

The wild animals are nature’s great beautfies and even more than that they maintain 

proper balance in their ecosystem through food chains. Many forests in our country 

` have been specially reserved for preserving wild life. These also are a source of 
knowledge and provide recreation to people all over the world. 

4. Forests provide Commercial Products 

Forests are full of commercially important products. They provide us many 

materials e.g. wood, resin, lac etc. These basic products are used in making 

furniture, tyres, paints, varnishes, fuel etc. by different methods. 
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5. Forests supports Sericulture and Lac Culture 


Sericulture is the breeding and management of insects for the production of silk. 
You will know more about it in the lesson no.35. and lac is used in several ways, 
Its commercial use is in the polishing wooden furniture. The other common use 
is in sealing parcels, packets and envelopes. You will also learn more about the 
culture of lac in the lesson 35. 


Forest maintains the proper balance of atmospheric gases and stabilizes the climatic 
conditions. They provide hundred kinds of usable materials. They are indeed a 
nation’s wealth. Forestry is a science in itself. Overall the forests are not only vital 
for the sustenance of life on earth but also provide a lot of usable materials. 


1. Mention four ways in which forest are useful 


INTEXT QUESTIONS 31.3 


Each one of us must have suffer from some disease or other in our life, For 


31.8.1 History 


The history of the medicinal plants is as old a 


he hi s the history of human being. The 
primitive man attempted to cure his ailments wi 


th all sorts of materials around him 
Dis f their medicinal values was mainly 
quinine is the drug for curing malaria and amla 


uring es of the digestive system, the heart, the respiratory 
system and skin diseases. 


All the early civilizations like the 
Greeks and the Romans have menti 
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written in the Rigveda (3500-1800BC). A vast varieties of medicinal plants are 
described in the Atharavaveda (200-100 BC). After Vedas, two Indians named 
Charaka and Sushruta has worked on Indian system of medicine (Ayurveda) in the 
form of Charaka Samhita (1000BC-100AD) and Sushruta Samhita respectively. 
Sushruta Samhita deals with about more than 700 drugs. 


There are many plants, which provide medicines, These medicines are used 


for treating many diseases. These plants are described in tabular form as below 
(Table 31.2 on page 68-70) 


31.8.2 Drugs obtained from other plants f 

In addition to the above mentioned higher plants, some very important drugs like 
the antibiotics are obtained from the lower plants like fungi e.g. Pencillin, 
Streptomycin, tetracycline etc. Similarly, Ergot, which is derived from another 
fungus Claviceps purpurea, is used in obstetrics for accelerating childbirth. It is also 
used extensively to increase blood pressure and for controlling uterine haemorrhage 
after child birth. 


31.8.3 Central Drug Research Institute of India (CDRI) 

This is located in Lucknow. Here extensive research is done on the drugs their 
sources, extraction and effects. Regular attempts are made to fine out new medicines 
from herbs for treating various diseases. 


l. Match correctly the name of the drug with the disease against which it is 
effective, by writing the corresponding number within brackets. 


INTEXT QUESTIONS 31.4 


Drug Disease 
(a) Reserpine (3) (i) Malaria Fever 
(b) Alloin () (ii) Jaundice, Diabetes 
(c) Quinine G) Gii) Treatment of leukaemia 
' (d) Taral () (iv) heal wounds 
(e) Tylophoine () (v) Blood pressure 
(f) Morphine () (vi) inhibits cell division 
(g) Vincristine () (vii) remedy for cancer 
(h) Flavonoids () (viii) Relieve pain and relax muscular 
Contraction 


2. Name four plants which provide medicines. 
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WHAT YOU HAVE LEARNT 


e Agriculture plays a major role in providing food, clothing and other human needs. 


e The important food crops are cereals, millets, fruit crops, vegetable crops, pulses 
and oil seeds. 


Spectacular increase in the yield of crops, particularly cereals, through the 
application of modern techniques in agriculture is called Green Revolution. 


e Modern agriculture requires special inputs of fertilizers, proper irrigation, crop 
protection against diseases and pests, breeding of disease resistant and high- 
yielding varieties. 


€ Proper storage and preservation of food is very important in order to avoid 
losses. 


A kitchen garden provides fresh vegetables all the year round. 


A forest is a large area of land with a lot of vegetation dominated by trees. 


e There are four major kinds of forests — Rain forests, Tropical forests, Deciduous 
forests and Coniferous forests. ' 


Forest is an ecosystem with its community of organisms and the physical 
environment, in which the ultimate source of energy is the Sun. 


Forests improve the environment by removing large quantities of carbon dioxide 
from the atmosphere and by adding oxygen to it. They bring rains, prevent 
floods and cut down soil erosion. 


Forests support wildlife. Forests provide several commercial products such as 
wood. and medicines. Í 


Rubber is an important yield of forest trees which are now being widely 
cultivated and further improved. 


© Common drugs used to treat a variety of diseases are obtained from different 
parts of the common plants. 


Am 


1. What do you mean by the term “ Green Revolution”? List the factors that helped 
to bring it about. 


2. Explain the principle of farm management. 


3. Which are the different methods of preserving fruits and vegetables? 
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Notes 


4. How does food get spoilt? 


on 


10. Name the source of the following drugs: 


31.1 1. Cultivated plants grown by man, wild plants grow themselves. 


31.2 1. () Triticum valgare, cool weather with moderate rainfall, temperature 1! 


6. Define a forest. What are the main types of forests? 

7. 

8. List and classify the commercial products obtained from forests. 
9 


- Which important drugs are obtained from lower plants? 


Agriculture, Forestry and Medicinal PI 


Why is agriculture said to paly a major role in providing important: hun 
needs? 1 


How are forests helpful in maintaining proper environment? 


(a) Reserpine 
(b) Quinine 
(c) Seponin 
(d) Morphine 


ANSWERS TO INTEXT QUESTIONS 


2. Rabicrop 
eg. 1l. Wheat 
2. Gram 
Kharif crop 
eg. l. Maize 
2. Jowar 
S ISSN 2B 32°C 4. A 
4. 1. Cottonseed 2. Ground nut 
3. Mustard 4. Coconut 


E536 
(i) Gossipium Sps. cloud free weather with 75 cm rainfall. 


2. Spectacular increase in the food/crop production si 


: É pecially cereals, usin 
modern technique in called Green Revolution. y E. 


j l ro 

3. details planning for growing high yielding crops and their storage - 

4. (i) Food can be stored in airtight, water proof containers 
(ii) Special large sized godowns like silos, 


5. is a small garden next to house. advantage - adds beauty to the hou se 
fresh vegetables are available at any time. 4 
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31.3 1. (i) Forest as an ecosystem. 


Gi) ^ Forest improves environment by cleaning air, and preventing soil erosion. 


Gii) Forest support wild life 


(iv) Forests provide commercial products 


2. release oxygen prevent soil erosion holding moisture through root system.and 
releases large quantities of water vapour through their leaves by the process 
of transpiration adding moisture for bringing rains. 


3. Coniferous, Deciduous and Tropical rain forest. 


314 1. (3 (9 (b) Gv) © @ 
@ wi (e) Wii) (f Gi) 
(). Gi) (b) Gi) : 


2. (i)  Sarpagandha (Rauvolfia serpentina) 
(i) Quinine (Cinchona officinalis) 
(ii) Pine “Chir” (Pine sylvestris) 
(iv) Taxol (Taxas baccata) 


3. Lucknow 
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FLORICULTURE, MUSHROOM CULTURE 
AND HYDROPONICS 


i 


Advances in agricultural practices have led to the introduction of many new 
methods in raising different kinds of plants. Floriculture, mushroom culture and. 
hydroponics are few of these techniques which increase the commercial value of 
flowers, mushrooms and other plant products. In this lesson you will learn about 
these three methods. 


After completing this lessons, you will be able to : 


e identify different types of ornamental plants; 
€ classify ornamental plants into different categories; 


e explain the difference between flowering and foliage shrubs and the methods” 
of raising them; 


e classify different types of trees, climbers and bulbous plants with few examples — 
of each; q 


e mention the ways by which indoor plants can help to decorate our homes and. 
the techniques of growing them; 7 


e explain the importance of indoor decorative plants with examples; 
e list some facts about designing a home garden; 
e list the steps of mushroom culture; 


e define hydroponics, explain its methods and its limitations. 


32.1 FLORICULTURE 


Floriculture is the study of different types of ornamental plants and the 
cultivation. It also includes propagating, growing and marketing of all kinds 


Floriculture, Mushroom Culture and Hydroponics 
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flowers, flower seeds and seedlings, growing bulbs, nursery operations, chemical 
protection of plants, post harvest storage and handling and use of preservatives. 


32.2. ORNAMENTAL PLANTS 
What are ornamental plants? 


Ornamental plants are the cultivated plants. 


Ornamental plants, both flowering and non-flowering may be classified as below: 
Ornamental Plants 1 


Seasonal annuals Perennials 
(Flowering plants) 


Shrubs Climbers Bulbous Trees Indoor 


m : plants plants’ 


Foliage Flowering 
Most seeds are sown in suitably prepared seed pans or seed beds and the seedlings 
transplanted to the main beds at the proper stage. However, the seeds of some plants 
like Larkspur, Lupins and Californian poppy have delicate roots and are sown 
directly into small pots. 
Some flowering plants are given below in Table 32.1 


Table : 32.1 The time and type of soil for growing certain flowering plants 


Climate/Season 


Seeds may be sown in 
February-March 


Portulaca 


Porous, fairly deep 
well drained, rich 
and loamy soils 


Seeds may be sown in 
February- March 


Porous, fairly deep, 
well drained, rich 
and loamy soils 


Zinnia, Lady's face 


Seeds may be sown in 
September-October 


Porous, fairly deep, 
well drained, rich and 
loamy soils 


Larkspur Sunflower 
Marigold 


Seeds may be sown in 
September- October 


Petunia, Phlox, 
Salvia 


Porous, fairly deep, 
well drained, rich and 
loamy soils 


Uses of flowers 
(i) They impart colour and beauty to the garden within a short time. 


(ii) They are grown in pots and soil beds to decorate our homes. 

(iii) Flowers are used for making bouquets, flower arrangements, on festive 
occasions and for interior decoration. 

(iv) Flowers are also used for personal adornment by ladies and for religious and 


ceremonial offerings. : 
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E Floriculture, Mushroom Culture and Hydropo 


32.2.1 Types of Ornamental Plants m 
Ornamental Plants 


Ornamental Ornamental Ornamental Ornamental r m 
shrubs climbers bulbous plants tree iil n 


1. Ornamental Shrubs . : Jg 


live for many years. Foliage shrubs have coloured or attractive leaves and may be 
evergreen or deciduous. Flowering shrubs are grown for their beautiful flowers. 
Some examples of foliage shrubs are mehndi, croton, Acalypha and jasmine. 

Soil and climate requirements for cultivated shrubs | 
The soil should be rich, well drained and fairly deep. The sub-soil should be free 
from hard substratum and be able to retain moisture. Shrubs are tropical, subtropical 
and temperate plants. 


Uses of shrubs cH 

(i) Shrubs are mainly used for garden decoration and various types of landscape 
work. j D 

(ii) They can be used for developing hedges around the garden. HM 


(iii) They are sometimes used for covering ugly sites like manure pits, potting sheds ; 
etc. l 


2. Ornamental climbers j 


Climbers are plants which have special structures (tendrils, thorns etc.) to m i 
on a support. These add beauty to the garden due to attractive flowers or foliage. - 


3. Ornamental bulbous plants I ; 
The word bulb includes underground. modified stems e.g. corms, tubers. On | 
growing they give attractive coloured flowers e.g. Lilies, Dahlia, Canna, Gladiolus. 
Some examples of bulbous ornamentals grown for their attractive leaves are money. 
plant, Colocasia, Monstera and Ferns. 


4. Ornamental trees 


iJ 
: I 
Ornamental trees are the most important perennial hardy plants with a single straight | 
stem. They are grown in gardens, parks and on the roadside to provide shade and 
beauty and to create a good landscape. 1 
Trees are classified as flowering trees, foliage trees (evergreen i deciduous) shady 
trees with a dense foliage and medicinal trees which are used to provide medicines — 
iy 


from their various parts. 


Some examples of ornamental flowering trees are Gulmohar, Amaltas, Silk cotton 
tree and Acacia. 
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2. Classify the following shrubs into foliage and flowering types: 
Mehndi, Crotons, Jasmine, Acalypha, 
(EO | E rS rer f EU A N E ENET 


Gi) isase asia T E AA aAA ASAE acca AE 


3. The names of some bulbous plants bearing pretty flowers and those bearing 
attractive leaves are given below. Separate them into their respective groups. 


Iris, Caladium, Gladiolus, Monstera, Ferns. 


32.3. INDOOR PLANTS 

Indoor plants are those plants, which thrive in the living room of a house under 

normal conditions of light and humidity. 

Plants are grown indoors because: 

(i) Indoor plants are never out of season. 

(ii) They are especially useful in places where people live such as in condominiums 
or flats that may not have space for gardens. 

(iii) They provide charm and beauty to the house and add to the interior setting. 


32.3.1 Different types of indoor plants are: 
(i) Foliage plants with green or variegated leaves in different shapes e.g. 
Asparagus, Tradescantia. 


(ii) Ferns which are attractive, non-flowering and shade loving e.g. Maiden hair 
fern, Silver fern, etc. 


(iii) Palms with a single stem and large leaves suitable for growing in large rooms 
or halls e.g. Dwarf palm, Pygmy date palm. 


(iv) Cacti and succulents are plants with thick fleshy leaves or stem, which store 
water. They are of various forms, shapes and sizes and bear attractive flowers 
e.g. Cacti like Opuntia, Epiphyllum and succulents like, Bryophyllum and 
Euphorbia. 
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(v) Bonsai are dwarf adult plants grown in shallow pans which add to the decor 
of drawing rooms and are grown by a special technique. 


Fig. 32.1 Indoor plants 


32.3.2 Terrariums 


Terrariums are set up in glass cases like that of an aquarium, and using different 
types of plants. They add beauty and variety to the internal decor. Common 
techniques for propagating indoor plants are cuttage, layerage and budding. 


When there is no space for growing plants in the ground, plants are grown in pots. 
Also ornamental foliage plants and some other indoor plants are normally grown ` 
in pots of different types e.g. earthen, metallic, plastic, wooden or cement. 


1. What are the different types of indoor plants? 


INTEXT QUESTIONS 32.2 


3. Name different types of pots which are used for cultivating various ornamental 
plants? 


A garden in a home not only adds to its beauty but also increases its real estate 


value. The following points may help in designing a home garden. It can be changed 
according to the plant and size available. 


BIOLOGY 
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1. Itis essential to have variety in colour, size and type of plants. 
2. It should be properly maintained with the hedges trimmed, lawn properly 
mowed and the flowerbeds regularly weeded. 


3. In the small home garden seasonal vegetables can be grown to raise a kitchen 
graden which can provide vegetables for every day use. 


32.5. MUSHROOM CULTURE 


32.5.1 Mushroom 

Mushroom is fleshy fungus belonging to the kingdom Fungi. They first appear 
as white tiny balls consisting of a short stem and a cap, which opens like an umbrella 
later. They cannot prepare their food themselves due to lack of chlorophyll. There 
is a large number of mushroom species some growing wild, and some are edible 
species. 


The five most important cultivated mushrooms are : 
1. Shutake mushroom (Lentinus edodes) 

Winter mushroom (Flammillina velutipes) 
White button mushroom (Agaricus bisporus) 


Paddy straw mushroom (Volvariella volvaceae) 


UN d 


Oyster mushroom (Pleurotus-sajol-caju) 

In India three types of mushrooms are found. They are 
white button mushroom, paddy straw mushroom and 
oyster mushroom (Fig. 32.2). In north India, the climate 
conditions prevailing, different seasons can be exploited 
for growing mushrooms throughout the year as Fig. 32.2 A mushroom 
follows : i 

Mid- November to mid- March : White button mushrooms 

February to mid-November : Paddy straw mushrooms 


September to November : Oyster mushrooms 


32.5.2 Importance of Mushrooms 

l. They are good source of high quality proteins and are rich in vitamins and 
minerals. Mushroom contains 20-33% proteins. They contain good amount of 
vitamin C and B complex, potassium, phosphorus and sodium. 


2. They have medicinal properties. For example-mushroom extracts have a high 
amount of retene that has an antagonistic effect on some forms of tumours. 


3. Mushrooms are capable of agrowaste degradation. Mushroom is grown on 
organic substances either raw or composted. They are mostly waste materials 
from farms, plantations or factories. Useless by-products can be recycled as a 
medium to grow mushroom for human consumption. This also helps to reduce 


environmental pollution. 
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4. Mushrooms have a huge export potential. 
5. Mushroom grows independent of sunlight without fertile land. 


6. Mushroom-cultivation is a woman-friendly operation. Women in farming 
system contribute a high percentage of the labour in the field especially in 
developed countries. It is one agricultural activity in which women can play 
an important role without sacrificing their household responsibilities. 


32.5.3 Steps to be followed in the Cultivation of Mushrooms 

The use of mushrooms as human food dates back to time immemorial. Today with 
the development of better technologies and greater realisation of their nutritive 
value, mushrooms have come to occupy an important place in the diet of people 
in several parts of the world including India. It is therefore necessary to have 
knowledge of growing mushrooms. 

Since the white-button mushroom (Agaricus bisporous) is popular mushroom, 
its method of cultivation is discussed here. 


Requirement for its cultivation 


The optimum temperature for vegetative growth i.e. spread of the mycelium is 22? 
to 25°C and for the reproductive stage is 14° to 18°C. The following steps are 
required to be followed: 


(a) Composting (b) Spawning (c) Casting 

(d) Cropping and harvesting (e) Preservation 

(a) Composting 

Compost is prepared by mixing wheat or paddy straw chicken manure with a 


number of organic and inorganic fertilizers in fixed proportions. The compost is 


kept at a high temperature (Approximately 50°C) for one week and then mushrooms 
are cultivated on it. 


(b) Spawning 
This is the process of introducing the Spawn, which is the “mushroom seed”, into 
the compost. Spawn is merely the vegetative mycelium from a selected mushroom 
species grown in a convenient medium. The success of mushroom cultivation and 
its yield depends to a large extent on the purity and quality of the spawn used. The 
amount of spawn used should be sufficient to hel 


p rapid and vigorous coverage 
of the beds with the organism. 
(c) Casing 


Casing means covering the compost with a thin layer of soil or soil-like material 
after the spawn has spread in the compost. It gives support to the mushroom, 
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provides humidity, prevents quick drying of the spawned compost and thus help 
in better growth of the spawn. Casing also helps to regulate the temperature. 


(d) Cropping and harvesting 

The arrangement is made for maintaining circulation of fresh air around the beds. 
Temperatures have to be kept low to prevent growth of pests and diseases and 
regular spraying of insecticides is also required to be done for the same purpose. 
It generally takes 7 to 8 days to come to the button stage from the first appearance 
of the formation of a pinhead. A 


(e) Preservation 

Mushrooms, like fruits and vegetables are perishable and require a great deal of 
attention during storage, marketing and processing at the post harvest stage. 
Discolouration, weight and flavour loss are some of the problems. 


The following methods are used to increase their shelf life: 
(i) Vacuum cooling 


(ii) keeping in a controlled atmosphere consisting of 9 percent oxygen and 25 
percent carbon dioxide. 

(iii) giving gamma radiation and storing at 15°C 

(iv) freeze drying in a solution of brine, citric acid and ascorbic acid and 
dehydration. 

(v) Canning 


1. Mention three advantages of mushroom cultivation. 


INTEXT QUESTIONS 32.3 


32.6 HYDROPONICS 


The development of hydroponics has not been rapid although this technology is 


' almost 1500 years. old. j 
Hydroponics is a techniques for growing plants in nutrient solution (water with 
fertilizers) with or. without the use of an artificial medium (sand, gravel, 


Peatmoss, coir or saw dust ) to provide mechanical support. 
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Hydroponics involves growing plants in containers filled with water or with coarse - 
sand, gravel or other materials, to which nutrients have been added. The containers - 
are made of glass, metal or plastic. They range in size from small pots for individual ` 
plants to huge tanks for large scale growing. 
Plants growing without soil require the same amount of light and warmth that they 
would if they were growing in soil. Growers who use hydroponics indoors provide 
a source of light and heat. 


32.6.1 Methods of growing plants through hydroponics 


P 


There are two main methods of growing plants without soil. They are water culture ~ 


and aggregate culture. 
(i) Water Culture (Fig. 32.3) 


In water culture, plants are suspended with their 
roots submerged in water that contains plant 
nutrients. The roots absorb water and nutrients, 
but do not perform the anchoring function. 
Therefore, the plants must be mechanically 
supported from above. Air must be regularly 
pumped or mixed into the nutrient solution. 


Culture Solution 


There are different kinds of nutrient solutions. 
A basic solution might contain: 


3.4kg  - Potassium nitrate 
0.65 kg - Ammonium Sulphate 
2.65 kg - Magnesium Sulphate 


Fig. 32.3 Hydroponics 


1.05 kg - Monocalcium Phosphate ^ Mixed together in 5000 litres of water 
3.0kg  - Calcium Sulphate 


Once the solution is in the tank, 5 litres of water containing 37 grams of manganous 
sulphate and 4 to 6 drops of concentrated sulphuric acid should be added to each 
5000 litres of solution once a month. In addition, 150 grams of ferrous sulphate 
in 5 litres of water should be added once a week. 


(ii) Aggregate Culture 


In aggregate culture although plants are grown without soil, the roots not only 
absorb water and nutrients, but also anchor the plant. Instead of being placed 
directly in a water and nutrient solution, the roots are placed in a substrate material, 
such as coarse sand, gravel, peat etc. A nutrient soluti 
to the substrate material. The solution is either 
or trickled down from above. 


oe 


on is then repeatedly applied 
pumped up from below the roots 
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32.6.2 Importance of hydroponics 
Growing plants without soil is an effective way to study the needs of plants. By 


varying the amounts of nutrients, we can find the best ratio of nutrients for y 

* 
successful growth of the plant. 
It is suggested that hydroponics can be used for commercial crop production. In —— 
places where soil is not available, such as on ships at sea, deserts and in covered Mes 


Arctic areas, hydroponics is an effective alternative. 


Hydroponics is used in large-scale cultivation of flowers and vegetables. The yield 
is the same as for soil-grown plants and the technique saves time by automatically 
watering and fertilizing the crop. 


l. Define Hydroponics 


INTEXT QUESTIONS 32.4 


3. Why does air have to be constantly pumped into the nutrient solution? Give 
reasons for your answer. 


4. What will happen, when plants grown in a nutrient solution have to be 
mechanically supported from above? 


E W 


* Floriculture is the study of different types of ornamental plants and their 
cultivation. 


HAT YOU HAVE LEARNT 


There are different types of ornamental plants like seasonal annuals, flowering 
and foliage shrubs, ornamental trees, climbers, bulbous and indoor plants. 


* Seasonal annuals are grouped according to the season of their growth and 
flowering into summer, winter and rainy season annuals. 


*  Ornamental shrubs are both of the flowering and foliage types. 
* Indoor plants are used to decorate our homes. 


* Ahome garden (kitchen garden) adds beauty to the house. It has to be carefully 
designed. 


Floriculture, Mushroom Culture and Hydroponic 
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© The five species of mushrooms cultivated in India are white button mushroom, 
paddy straw mushroom,oyster mushroom, shutake mushroom, and water 
mushroom. 1 


€ Themainsteps in mushroom cultivation are composting, spawning, casing, cropping 
and harvesting. 


Hydroponics is the method of growing plants without soil. 


Two methods of growing plants without soil are water culture and aggregate 
culture. 


* Thenutrient solution contains nitrates, sulphates, phosphates of, potassium, magnesium, 
calcium, manganese and iron dissolved in water. 


Air has to be constantly pumped into the solution. 


Hydroponics is used for commercial production of Crops, vegetables and flowers in 
places where soil is not available. 


l. Whatis meant by Floriculture? 
2. Definethe technique of Hydropnics. 
3. Whatisthe importance of flowers in our daily life? 


TERMINAL EXERCISES 


4. Listthe different techniques used to Propagate indoor plants. 


5. Which important points would you bear in mind while designing a home 
garden? 


6. Whatare the advantages of Mushroom Cultivation? 
7. Whichare the methods used to increase the Shelf life of mushrooms? 
8. Explain the terms composting and Spawning, 
9. Give the composition of a basic nutrient solution used in hydroponics. 
10. Distinguish between: 
@ Water culture and aggregate culture 
(i) Seasonal plants and perennial plants 
(ii) Ferns and palms 


Gv) Casing and spawning 
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32.1 1. Foliage shrubs are grown for their decorative leaves while flowering shrubs 
are grown for their beautiful flowers. 


2. Foliage Shrubs — Mehndi, croton, acalypha 


Flowering Shrubs — Jasmine 


Notes 


3. Bulbous foliage plants — Colocasia, Caladium, Monstera, Ferns. 
Bulbous flowering plants — /ris, Gladiolus, Tulip, Narcissus 


4. Bulbous plants can be propagated through offsets, corms, fragments and 
bulbils. 


32.2 1. Different types of indoor plants are foliage plants, ferns palms, cacti, 
flowering plants and bonsai. 


2. Plants are grown indoors to decorate our homes specially the flats where 
there is no space for an outdoor garden. 

3. Earthworm, metallic, plastic, wooden or cement. 
Set up of glass case for growing plants. 


32.3 1. (i) Mushrooms are richer in proteins, vitamins and minerals than most 
other vegetables. 


(ii) Mushrooms help to reduce weight. 
(iii) Mushroom cultivation opens new avenues for employment. 
2. (i) White button, mushroom. 
(ii) Paddy straw mushrooms 
(iii) Oyster mushroom 
3. P'SÉE text 
4. Composting, spawning, casing, cropping and harvesting. 
X4. |. Hydroponics’ is the science of growing plants without soil. 


2. Water culture and aggregate culture. 
3. Airhas to be constantly pumped into the nutrient solution because roots 
for respiration require oxygen. 


4. Plants grown in nutrient solution have to be mechanically supported 
from above because their roots are unable to provide anchor to them 
as the medium is a liquid. 


— 
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Animal Husbandry 


Ever since the beginning of civilisation, humans have depended on animals for 
many requirements, such as that of food (milk, meat and egg), clothing (hide or 
wool), labour (pulling, carrying load) and security etc. The development of desirable 
qualities in all such animal species, through creating better breeds, has been an 
important human achievement. For this, humans have consistently tried to improve | 
the breeds of domesticated animals to make them more useful for them. In this 
lesson, you will learn about the common breeds of such animals, their uses and 
some methods of improving their breeds. 


After completing this lesson, you will be able to: 

€ define the term Animal Husbandry; 

€ defferentiate between wild, tamed and domesticated animals; 
€ classify the domesticated animals into various categories; 

€ list the high yielding breeds of cattle in India and abroad; 
€ describe in brief the raising and caring of cattle; 


© enumerate principal dairy products; 


describe modern techniques of genetic improvement such as artificial 
insemination and embryo transplant; 


€ list the important breeds of cattle, pig, 


sheep, goat, horse, poultry and their 
specific uses; 


list the common diseases of animals, their symptoms and their causal organisms. 


The branch of science, which deals with the study of various breeds of domesticated 
animals and their management for obtaining better products and services from them 


BIOLOGY 


is known as Animal Husbandry. The term husbandry derives from the word 
“husband” which means ‘one who takes care’. When it incorporates the study of 
proper utilisation of economically important domestic animals, it is called Livestock 
Management. 


Different Categories of Animals 


Wild -Those that breed better where they are free than they do when they are 


captivated. They have no common use for humans. Example Lion, Tiger, Rhinoceres, 
Deer etc. 


Tamed — Those, which are caught from the wild and trained to be useful to humans 
in some way. Elephant, Chimpanzee, Gorilla, Yak etc. 

Domesticated — Those that are of use at home and are easily bred and looked after 
by humans. Common domesticated animals are dog, horse, cow, sheep, buffalo, 


fowl etc. 
Importance of domestic animals 


On the basis of utility, domestic animals are categorised into the following 
functional groups 


l. Milk giving animals Cattle, buffalo, goat, sheep etc. 
2. ‘Draught (used for load Bullock, horse, donkey, mule, 
bearing) animals camel, elephant, yak etc. 


3. Fibre, hide and skin yielding ^ Sheep, goat, cattle, buffalo, camel etc. 
4. Meat and egg yielding animals Fowl (hen) and duck, goat, buffalo, pig etc. 


33.2 MILK AND MEAT YIELDING ANIMALS 
Depending upon the availability and regional considerations different animals are 
reared for the purposes of yielding milk and meat in India. India is the world's 
largest producer of milk. The majority of the milk consumed is also in liquid form 

' in India. Over 53% of milk produced in India is from the water buffalo and a 
majority of milk processing plants in the country depend upon buffalo milk. 


The National Dairy Development Board (NDDB) is the main agency behind the 
Cooperative movement in India. India is now seeking joint ventures and financial 
participation from the private sector including foreign investment for production 
9f milk and milk products in India. 


. Cattle 

Cattle mainly include cow, bull, oxen, goat, sheep etc. The females of the species 
| Provide milk, which in turn contribute animals protein to the diet of people. While 
2 female species of these cattle are used for milk, the male species play an 
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important role in the agricultural economy by providing labour, meat and hide. Milk 
itself is taken in many forms like ghee, curd, butter and cheese etc. The excreta 
of these animals (dung) is used as manure, in biogas and as fuel. There are several 
important breeds of cattle in India and abroad. 


33.2.1 Milk yielding animals 
What is a breed ? 


A breed is a group of one species of animals, which have the same descent and 
are similar in body shape, size and structure. 


Categories of Important breeds: 
There is following three categories 


1. Indian breeds 2. Exotic Breeds 3. Improved breeds 


(a) Indian Breeds 


Gir, Sahiwal, Red Sindhi, Thararkar, Kankrej etc. are some high yielding 
varieties of Indian cattle (Fig. 33.1) 


Fig. 33.1 Indian breeds of high milk yielding 


(b) Exotic Breeds (Imported breeds) 


Hilstein, Friesian, Jersey, Swiss etc. are some of the high yielding varieties that 
have been imported from abroad and reared widely in India. 


(c) Improved breeds of Indian cattle 

Certain improved breeds have been developed by making a cross between tw 
desired breeds. A cross between Sahiwal and Friesian varieties has been named 
as Friewal, Karan Swiss is another improved breed for milk production in large 
quantities. Table 33.1 shows some indian breeds, their milk yield and distribution- 
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Table 33.1 Some Indian Breeds and their Milk Yield 


Breed Milk yield (litres) Distribution 
Per lactation period 

Gir E 1200-2200 Gujarat, Rajasthan, 
Maharastra 

Red Sindhi 700- 2200 Andhra Pradesh, all part of 
world including India and 

Pakistan 

Sahiwal 1100- 3100 Haryana, Punjab. Uttar Pradesh 

Kankrej 1400 Gujarat 

Tharparkar 700-2200 Rajasthan 

Mewati 1100 Rajasthan 

Ongole 700 Andhra Pradesh 

Hariana . 500 Gujarat; Rajasthan 

Hallikar 221-1134 litres South India 

Kangayam 665 litres Tamil Nadu 


Lactation Period is the period of milk production between birth of a young one and 
the next pregnancy and it usually lasts about 300 days. 


Breeds of Buffaloes 


Murrah Haryana and Punjab 

Bhadawari Uttar Pradesh and Madhya Pradesh 

Jaffarabadi Gujarat 

Surti Gujarat 

Mehsana Gujarat (cross breed between Surti and Murrah) 
Nagpuri Maharastra 

Nill Ravi Punjab 

Porlakmedi Orissa 


33.2.2 Cattle feed 

The main feed of cows and buffaloes are grass but this does not provide them all the 
nourishment. They require balanced diet in the form of roughage which is fibrous food 
containing large amount of fibres such as hay fodder, leguminous plants-soyabeans, peas 
and cereals like maize, jowar etc. 
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Northern Region 

Jamunaparu — Uttar Pradesh, Madhya Pradesh 
Beetal — Punjab 

Barhari — Delhi, Uttar Pradesh, Haryana 


Central Region 
Marwari, Mehsana and Zelwadi — Rajasthan, Gujarat and Madhya Pradesh 


Kathiawar — Gujarat and Rajasthan 


Southern Region 

Surti — Gujarat 

Deccani, Osmanabadi — Andhra Pradesh, Tamilnadu 
Malabari — Kerala 


Eastern Region 

Bengali — West Bengal, Assam and Tripura 

Feeding of goat 

The goats are fed on open fields with enough green. They can be only given cereal and 
grain products. Sometimes however, a milk goat requires a balanced feed with 4-5kg 


of fodder and a mixture of crushed grains such as yellow maize, jowar and other cereals 
and ground nut or linseed oil meal or steamed bone meal. 


(iii) Pig 

Pig farming is gaining importance in India. Pigs provide only 896 of total meat production 
in our country. Pig skin, fat and hair are required for leather, soap, oil, hair-brush indu stry 
respectively. Pig manure is rich in nitrogen, phosporus and potassium. 


Pigs contribute about 5% of total meat production in India, and constitute a rich source 
of animal protein available at low cost. The calorific value of Pork (pig’s meat) is much 


more than the other edible meats. Pigs can feed on farm waste, garbage and spoiled 
grains. 


Breeds of pigs 


Breed Distribution 
Large white Yorkshire 


England, India 
Middle white Yorkshire - England, India 
Landrace Denmark 
Essex saddleback Hempshire 
Tamworth England 
Bershile England 
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33.3 DRAUGHT ANIMALS 


Draught animals are animals need for carrying load. From time immemorial a number 
of animal species have been used for special purposes by humans, utilising their 
mechanical strength, endurance and speed. These include horse for riding and swift 
running; elephant for riding, strength and heavy load lifting, camel for riding in sandy desert 
and ability to survive without water for long duration, donkey and mule (a hybrid of male 
donkey and female horse) for carrying load. Most of the draught animals are herbivorous 
and survive on leaves of trees, shrubs and bushes. While raising them, they are also fed 
on grains, beans, cottonseeds, maize and bran besides dry/ green fodder. In Rajasthan, 
camel is used for yielding milk also. 


Horse 

The horse has fast movement, great stamina and endurance. Its body is suited for ride, 
load pulling, mountain climbing and forest travelling. So the horse is an important draught 
or work animal. They learn fast and can be maintained easily in various climatic conditions. 
Due to their ability to move swiftly in rough areas, they are still useful in hills and in the 
deserts. 


Common Indian breeds and their distribution are as follows- 


Breed Region 
Kathiawari or kaunchi Rajasthan and Gujarat 
Marwari or malvi Rajasthan 
Bhutia Tarai belt of Himalayan region (Punjab-Bhutan) 
Manipuri Pony Eastern hill region 
Sipti Pony Himachal Pradesh 


33.4 FIBRE, HIDE AND SKIN YIELDING ANIMALS 
Besides providing meat, milk and transport, livestock provide many commercially useful 
products such as fibre, skin and hide. Generally sheep and goat provide fibres for making 
of products like wollen strings, ropes, carpets, clothing and brushes etc. 
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| 33.5 EGG YIELDING ANIMALS 

This category consists of egg producing animals whose eggs are used as food by mankind 

to provide proteins. Poultry farming is defined as a term for rearing and keeping 
* of birds such as fowl, duck and hen for egg and meat. Poultry farming has become 
popular because it is comparatively easy to start and maintain. It gives quick return within 

Í one to six month of investments,, is easily manageable and requires less space and labour. 


Poultry birds and their eggs are a rich source of nutrients. Figure 33.2 gives a comparative 


account of the composition of fowl meat and that of eggs. 


Calcium 
11% 


wana 


Fig. 33.2 Composition of chicken and egg. 
Common breeds of Poultry birds 


Indian poultry breeds provide good quality meat but produces small sized eggs. They 
have natural immunity against common diseases as compared to exotic varieties bred 
| abroad which require greater protection and immunisation 


í The chicken is commonly classified on the basis of its origin. 


(a) American, (b) Asiatic, 
(c) Mediterranean and (d) English 


Plymouth Rock, Rhode Island Red, New Hampshire - American 
Brahma, Cochin, Langshan - Asiatic 
Leg horn, Minoxa - Mediterranean 


SURE E 


Cornish, Australorp - English 


Indigenous Breeds 
Aseel — Rajasthan, Andhra Pradesh, Uttar Pradesh 


Busra — Gujarat and Maharastra 
Chittagong — Eastern India 
» Karaknath — Madhya Pradesh 


b 
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(i) Indian Breeds ] 
The Indian breeds of hen include Aseel, Chittagaog. Ghagus and Basra. Their egg laying 
capacity is around 200 eggs per year. 


(ii) Exotic Breeds 


Economic Biology 


These breeds are important from other countries and include White leghorn. Minorca, ' "Notes 


Rhode Island red. These birds have high egg laying capacity but carry less flesh as. 
compared to Indian birds. H 


(iii) Upgraded variety : 
Some improved varieties have been developed in India by hybridisation such as B 77, 
ILS 82 etc. They grow fast and also have as high an egg laying capacity as the exotic 
varieties and are better suited to the Indian climate. 4 
Poultry Feed 


: : : . . ." 
Depending upon the requirement of meat or egg production, poultry feed mainly consists ; 
of maize, rice, wheat bran, ground nut cake, fish meal, lime stones, bone meal, common 
salt, vitamins and minerals. 


33.6 GENETIC IMPROVEMENT IN ANIMALS 

The application of laws of animal health and reproduction genetics has contributed 
towards increase in milk, egg and meat productivity. The increase in egg production 
brought about the silver revolution in the area of animal husbandry. The methods f 
being widely used are artificial insemination and embryo transplant. 


(i) Artificial insemination 
Artificial insemination involves collection of semen from a healthy bull of the! 
desired breed, its storage at low temperatures and introduction into the females of | 
cattle of other breeds for bringing about fertilisation using sterilised (germ free) | 
equipment. Advantages of this method are: 

(a) Up to 3000 females can be fertilised from semen collected from one bull. 


(b) The semen can be stored for a long period and transported over long 
distances. 


(c) Economical and high success rates of fertilisation. 


(ii) Embryo transplant 

This method of breed improvement has been quite successful in sheep and goat. 
In this method, embryos (depending on their period of development) from superior 
breeds are removed during the early stages of pregnancy and are transferred to the 
other female with inferior characters, in whose body the gestation period is 
completed. By this technique, quality and productivity in the livestock can be 
improved. Unlike artificial insemination, this method has low success rate due to 
greater chances of contamination. 
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33.7 COMMON DIS SES OF ANIMALS 
Domestic animals often suffer from various diseases caused due to infection by bacteria, 
viruses, fungi, protozoa and worms. 


(a) Cattle 
Common diseases in cattle are as follows: 


Category of Pathogen Symptoms 
Anthrax Swelling on the body reduced yield of milk 
Tuberculosis Dry husky cough, Lungs are affected. 


Virus 


Foot and Mouth diseasq Excessive salivation, Lameness and fever 


Rinder pest Blood stained high fever diarrhoea 


Protozoa 


Trypanosomiasis Intermittent fever and death 


Ringwork 


Fungus Rounded scabs on head and neck. 


(b) Poultry Disease 
Rearing of poultry birds requires properly ventilated place and vaccination of new born 
chicks. Poultry diseases can be classified as infectious or non-infectious. Non-infectious 
diseases are caused by faulty management, faulty feed preparation and inadequate diet 
or nutritionally deficient disease. Infectious diseases are classified according to the type 
of disease causing organisms and are as follows. 
Parasitic (external) — Lice, miltes, tick and pleas 

(internal) — Round worms, tapeworm and hexamitiasis 
Protozoan — Coccidiosis in chicken, leucocytozoonosis 
Bacterial - Pullorum, Typhoid, Paratyphoid, fowl cholera 
Viral — Ranikhet disease, fowl pox, infectious bronchitis, infection 
bursitis, avian encephalomycytis, Marek’ disease, leukosis, 
chronic respiratory disease, Hepatitis etc. 


Fungal — Aspergillosis, Moniliasis 


—— 


1. Name common bacterial diseases and their symptoms in cattle. 
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5. One cattle is suffering from blood stained and high fever diarrhoea. Name the disease 
and its pathogen. 


e Animal husbandry deals with breeding, feeding and caring of domestic animals, 


* Gir, Red, Sindhi, Sahiwal and Tharparker are some high-yielding varieties of 
cows. 


€ Friesian, Jersey, Swiss are high-yielding exotic varieties of cows. 

€ Cattle dung provides manure, fuel, and bio-gas for cooking and lighting. 

€ Sheep provide milk, wool, hide and manure. 

€ Bikaneri, Kashmiri, Gaddi are some important breed of sheep. 

€ Indian Poultry birds provide more meat. 

e Aseel, Ghagus, Chittagong and Basra are some good varieties of Indian Poultry. 
© ILS 82and B 77 are improved varieties of Indian poultry. 


e Artificial insemination and embryo transplant are methods of genetic 
improvement. 


€ Cattle may be affected by bacterial, viral , fungal or protozoan diseases. 


e Ranikhet and Fowl pox are diseases of poultry birds. 


e 


l. Define the term animal husbandry. 


TERMINAL EXERCISES 


2. Discuss the importance of artificial insemination. 
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3. Classify animals according to their importance. Also give two examples of each 


i category: 
[S 4. Name any three diseases that affect cattle, also name the pathogen involved and give 


E | i one symptom of each. 


ANSWERS TO INTEXT QUESTIONS 


i 
| 33.1 1. Animal Husbandry 
See section 33.1 
Gir, Red Sindhi, Sahiwal 
Roughage and concentrate 
Anthrax - swelling on the body tuberculosis by husky cough, lungs are affected 
i ILS 82, B 77 


Horse, mule, camel 


Render pest, virus 


1. 
2. 
3. 
4. (i) Artificial insemination (ii) embryo transplant 
5: 
6. Ranikhet, cowl pox 
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FISHERIES AND AQUACULTURE 


In the world, India is amongst the top three producers of rice, wheat, liquid milk, 
poultry products, fruits, vegetables, coconut, tea, spices, marine and fresh water 
products including fish and shrimp. Fishes are rich in protein, vitamins and mineral 
salts and are also known as valuable protective food. Fish forms an important item 
of the diet in many areas of the world. The development of fisheries is therefore, 
one of the most promising industry. In this lesson, you will learn about many 
varieties of fish, their collection, rearing, breeding and their economic importance. 


CTIVES 


After completing this lesson, you will be able to: 

e define the term fisheries; 

e list some important fresh and marine fish found in India; 

e list the economic importance of fish, some molluscs and sea weeds; 
e mention the effect of environmental pollution on fish; 

e describe fishing technology and equipments used for fishing; 

e define fish migration and fish diseases; 


e define aquaculture. 


34.1 FISHERIES 
India has a coastline of about 8,129 km, 5 million km of continental shelf and 2.02 
million of exclusive economic zone. India is a major marine fish producer and ranks 
seventh in the world. 

Areas where fish are reared commercially, are known as artificial fisheries. 
The fishes are bred, reared and later harvested. The fishery may be a natural water 
body or an artificial one. A variety of fish may be reared together. 

In addition to fish, aquatic crustaceans and molluscs are included in fisheries. In 
India the economically most important crustacean fisheries are those of prawns, 
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shrimps and crabs. Among molluscs, edible oysters and pearl oysters are also of 
economic importance. 


34.2 COMMON EDIBLE FISH FOUND IN INDIA 
Depending on the nature of water in which fish is reared, fisheries are divided into 
Notes | three categories: 


1. Marine Fisheries: These deal with fishing operations along seacoasts. The 
Indian subcontinent approximately has a 5600 kms long coastline. About 8096 
of India's marine fish are supplied by the west coast and the remaining 20% 
by the east coast. The premier varieties are mackerels, sardines, sharks, and 
catfish. 


2. Fresh Water Fisheries or inland Fisheries : They include fish found in rivers, 
irrigation canals, reservoirs, lakes, tanks and ponds. Rohu, Catla, Mystus,Gourami, 
and Gambusia are some of the best varieties of fresh water fish. 

3. Estuarine or Brackish Water Fisheries: They operate in estuaries (where river 
water and sea water get mixed), delta channels, backwaters, lagoons and coastal 
lakes. Estuarine fish are more common in Bengal and Kerala. The tidal water 


collects the fish in the enclosures. The main varieties are Pearl spot, Milkfish 
and Mullet. 


Table 34.1 Common Indian edible fish 
Fish Occurrence 
A. Fresh water fish (inland fish) 


Carp (Herbivorous Fishes) Throughout India in its Northern, 
Eastern and Southern parts, 
(i) Catla 


(ii) Rohu (Fig. 34.1) 


Cat fishes (Carnivorous) Throughout India 


(iii) Mystus Entire Indian coast 
(iv) Hilsa Maharashtra coast 
(v) Bombay duck Maharashtra coast 
B. Marine Fish 
(i) Pomfrets Indo-pacific coast 
(ii) Salmon Eastern and Western coast 


(iii) Sardines (Fig. 34.2) Southern and Western coast 
C. Estuarine or Brackish water fish 


(i) Mullet Lagoons and coastal areas 


(ii) Pearl Spot (Fig. 34.3) Coastal lakes of Bengal and Kerala 


NEALLILLA IPC 


Fisheries and Aquaculture 


Cte IS : 
ria Clarias 
a Le 


r 
git ote 
e: XS 


Cn S77 


Sardines 


Heteropneustes 


Fig. 34.1 Rohu, 34.2 Sardines, 34.3 Clarias, Heteropneustes, Mystus 


There are several other aquatic resources such as molluscs, echinoderms and seaweeds. 


Some of which have been exploited for aquaculture. These are as 
follows : 


34.3 CULTURE OF MOLLUS 


Molluscs comprising oysters, clams, mussels, squids, cuttlefish, octopus etc. form 
important resources of food. The edible oyster (Crassostrea species), Mussels 
(Perna species), Clams (Meretrin species, Arca species, Donax species, Circa 
gibba, Solen species, cardium species), Cuttle fish (Sepia species), Squid (Loligo 
species) and Octopus are all utlized as food resource (Fig. 34.4). 


Pearl osysters, the sacred ehank, Turbo, Trochus and window pane oysters (Placenta 
Placenta) are all of commercial importance (Fig. 34.5). 
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Caulerpa 


Molluscs- 


Fig. 34.4 Molluscs, 34.5 Oyster, 34, 


6 Gracilaria, 34.7 Caulerpa 
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34.4 SEA WEEDS 


Sea weeds are also an importance marine resource and are found along the rocky 
intertidal and sub-tidal regions of the coast of India. The Sunderbans, the Chilka 
lake, the deltas of Godavari and Krishna, the rocky shore of Vishakhapatnam, 
Mahabalipuram, Gulf of Mannar, Gujarat coasts and Lakshadeep, Andaman and 
Nicobar islands are rich in sea weeds. Seeweeds are used for human consumption Notes 
as cattle and poultryfeed, as manure and for industrial purpose as a source of agar- 
agar and algin. Species of Gelidiella and Gracilaria (the red sea weeds) are source 
for manufacture of agar-agar (Fig. 34.6). 

The brown sea weeds like Sargassum, Turbinaria Dictyota contains alginic acid. 
Ulva, Entromorphas, Caulerpa, Porphyra are varieties used in human food 
(Fig. 34.7). 
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34.5 ECONOMIC IMPORTANCE OF FISH 
Fish is a valuable source of food that is rich in proteins. Fish proteins are easily 
digestible. Apart from being a good source of food, Fish also have the following 


uses: 
1. Medicinal use — fish liver oil is a natural source of vitamin A and Vitamin D. 
2. Industrial use — Body oils of sardines, herrings and salmons are used for the 
manufacture of edible oils and margarine. This oil is used in soap, paint, and 
varnish industries. 
3. Feed for farm animals — Fish meal (dried fish) provides proteins to farm 
animals. 
4. Agricultural use — As organic manure in the fields. 
5. Adhesive — Skins and bones are also used in making high quality glues and 


adhesives. 
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6. Shark skin- Shark skin is also used in the manufacture of handbags, wallets, 


shoes etc. after tanning. Hide (leather) is also used to make parchment sheets, 


34.6 AQUACULTURE AS AN OCCUPATION 
Aquaculture is an occupation of many living near rivers and the sea and most 
aquaculture jobs are located in coastal community. 


Aquaculture involves the rearing and management of useful aquatic plant and 
animal resources such as fish and shell fish, (prawn, molluscs, crabs etc.) It is also 
known as fish farming and accounts for about ten percent of the world’s commercial 
fish harvest. China leads all countries in aquaculture production. Fish farms range 
from simple ponds or flooded rice fields to highly engineered hatcheries in which 
the environment is monitored and kept under control. Environment control 
eliminates harmful environmental conditions and helps fish flourish and grow fast. 
Fish are provided with proper nutrients as per a regulated plan and are protected 
from the harmful animals that prey on them. Aquaculture is utilised for culturing 
pearls on a commercial scale as well as in: 


(i) rebuilding of salmon and trout stocks that have been severely reduced, 
and 


(ii) raising fishes for consumption as food such as carp, cat fish, gourami, 
milk fish, salmon, tilapia etc. 
Practice of aquaculture also includes Pisciculture and Pond culture (fish cultivation 
in large water bodies). 
(i) Pisciculture (Fish Farming) 
Is concerned with the production of fish in lakes, rivers, large ponds, 
canals and is called fresh water or inland fisheries. In Pisciculture young 
fishes are reared in nursery ponds, transferred to lakes or rivers and finally 
harvested as fish for table food. 
(ii) Pond culture (Kitchen Fisheries) 
This involves culturing fish in small ponds. This practice is quite common 
in Bengal. Proper management is carried on till fish attains full size. They 
are also protected from diseases, 
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OF CHANGING ENVIRONMENT ON AQUACULTURE 

Fish population is adversely affected by a number of environmental factors. These 

are as follows. 

e Water Pollution 

The problem of water pollution mainly affects marine water fish. A variety of 

insecticides, pesticides, industrial effluents and domestic sewage find their way into 

many rivers and pose a serious problem for fisheries. The magnitude of pollution 

varies with the size of the river, the flow of water etc. Let us take few examples. 

(i) The paper mills located on the bank of the IB river in Orissa consume nearly 
270 million litre of water per day. This heavy withdrawal of water together with 
the discharge of high toxic effluents causes considerable harm to the fisheries 
for a stretch of nearly 24 km downstream. 


(ii) The effluents from Sindhri fertilizer factory have been found to have adverse 
effects on fish and prawn. Vast investigations in respect of effluents of paper 
pulp-textile industries, tannery manufacturing units, sugar distillery, coal, etc. 
have shown adverse effects on fisheries while sewage used as a fertilizer for 
fish farm has been found to cause extreme damage to fish culture. 


(iii) Thermal pollution caused by the discharge of hot water used for cooling reactors 
and generators can be a serious problem in tropical waters where the normal 
temperature itself is high and further increase would be lethal to the fish which 
are already living in the higher ranges of temperature tolerance.At present, a 
potential source of pollution is the atomic reactor wastes. Consequences of 
water pollution are given below. 


e Many of favourite fishes like the Bombay Duck have almost disappeared 
from the Kalu river near Mumbai. This has been due to the release of 
a number of toxic wastes from the chemical industries into the river. 


e Excessive use of chemical fertilisers may lead to the phenomenon of 
Eutrophication (enrichment of the water body with nutrients). This 
results in algal bloom, (excessive growth of algae which use up available 

| oxygen) followed by oxygen depletion in water and ultimately the death 
| of fish. 


€ Thermal (heat) pollution from various heavy industries causes fish 


mortality. 
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€ Utra violet radiations affect fish eggs that become non-viable, that is, they 
fail to develop. 


* Leakage of petroleum from ships and off-shore oil wells forms an oil slick 
on the surface of the water and thus fishes are unable to breathe due to 
non-availability of dissolved Oxygen in the watcr. 


34.8 FISHING TECHNOLOGY 
Fish constitutes the most important part of the diet of many people. Fishing has 
been carried out since ages and human beings have developed various gadgets and 
technologies for catching all varieties of fish from all regions and masses of water, 
at all depths as well as in large quantities to take care of the ever increasing 
population and demands. Today it constitutes one of the largest traded food items. 


Organised fishing is practised with the help of equipment specially designed for 
easy capture of fish. Equipment differs according to the nature of water bodies, 
and the characteristics of the fish species to be captured. 


Principal equipment for fishing includes 
1. Sea fishing gears 


The various equipment used in fishing are called fishing gears. Most of the large 
scale fishing is done at sea. Sea fishing gears are of the following types. 
Nets: The main gears are made of cotton yarn hemp or other special man-made 


fibres. Nets are fixed in the tidal region during the low tide. High tide brings the 
fish along with water flow into the net. (Fig. 34.8). 


Fig. 34.8 Various types of nets for fishing. 
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2. Seines 
These are very large nets for active fishing. The net encircles a large part of water 
believed to contain a lot of fish. A Seine is used in running water. Depending upon 
the nature of water body, different types of Seines (Pure Seine, Shore Seine, etc) 
are used. 


3. Hooks and Lines 

Metallic hooks of various sizes and designs are provided with a bait to catch 
different types of fish. The line is a wire, which carries the hook to various depths 
and distances from the fishing raft or boat. 


34.9 FISH MIGRATION 
A number of fish show a periodic movement form one dwelling place to another. 
This periodic movement is called migration. Fish migrate to other places for 
spawning (egg laying) or to avoid unfavourable climatic conditions. Many fish 
migrate from one part of the ocean to another at times. Marine fish like Hilsa swim 
up from sea to fresh water for spawning e.g. cel. Some fresh water fish migrate 
from lakes to sea for spawning. During winters in the cold part of the globe, water 
at the surface freezes. The fish migrate to the bottom and remain there till the end 
of the cold season. 


5. What is “seine”? 


34.10 FISH DISEASES 
Like other animals, fishes are also affected by various diseases. These diseases can 
be broadly classified under bacterial, viral, fungal, protozoan and those caused by 
large parasites like tapeworms and roundworms. Diseases like tuberculosis, eye 
infection, kidney diseases and various types of tumours — benign and malignant 
are reported from both freshwater as well as marine fish. 


BIOLOGY 


MODULE - 6B 


Economic Biology 


` Fisheries and Aquacitlture 


Furunculosis, a common disease of fresh water fish is caused by bacteria and can 
be treated with tetracyclines and the vibrio infections respond to sulphonamide 
therapy. 


Tail rot, another common disease caused by bacteria can be controlled by administering 
a mixture of penicillin and streptomycin. 


Food poisoning caused by fish and fishery products may be due to a variety of causes, 
Some fish and shellfish (prawns, shrimps etc.) possess noisons or biotoxins. These 
biotoxins are not destroyed by cooking and cause illness when fish containing them are 
eaten. Some people are allergic to fish, molluscs or crustaceans. 


Some poisons affect the central nervous system, while others cause gastrointestinal and 
skin disorders. Food poisoning can also be caused by eating spoiled or rotting fish. Toxic 
principles in the flesh of such fish cause gastroenteritis. Bites and strings caused by 
varieties of fishes and invertebrates like jelly fish result in serious inflammatory conditions. 
Dermatitis can be caused by irritants found in the skin of fishes belonging to the tuna 
fish group. 


fa) 
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be 
€ The areas used for rearing, breeding and catching of fish constitute fisheries 


* Fishand shell fish, that is, molluscs and Crustaceans such as crab, prawn and shrimp 
are reared in fisheries. 


WHAT YOU HAVE LE, 


* Mackerels, sardines, sharks and catfish are some marine edible fish. 
€ Fresh water edible fish include rohu, catla, Mystus, gourami, and Gambusia. 


€ Estuarine fish such as pearl spol, milk fish and mullet are found in back water lagoons 
(areas where sea water comes and cover a part of land). 


Fish are a good and cheap source of animals proteins, and Vitamins A and D. 
* Aquaculture involves rearing and management of useful aquatic plants and animals. 


© Aquaculture or fish farming provides controlled environment, protection and nutrients 
to the fish. 


@ Aquaculture includes Pisciculture and Pond culture. 


€ Fish are used for animal feed, agricultural manure, making of adhesives, soaps, paints 
and varnishes. 


€ Environment changes adversely affect the fish population. 


* Water pollution due to chemicals released 
release of hot water, UV ra 
production. 
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ys and oil spills cause fish mortality and affect fish 
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1. Classify different fish on the basis of their natural habitat. Also mention two examples 
of each. 


List any four uses of fish for mankind. 


TERMINAL EXERCISES 


2 
3. Define aquaculture mentioning its importance. 

4. Discuss briefly the effect of changing environment on fish population. 
5. Whatis meant by migration? Why do fish migrate? 

6 


What can happen if rotton fish is consumed? 


ANSWERS TO INTEXT QUESTIONS 


34.1 1. Rohu, Catla, Mystus (any two). 

2. Estuarine areas 

3. Areas where fish are reared for commercial purposes. 
4. Pomfret, sardine, salmon (any two) 

5. Rohu, Catla, Pomfret 

1. China 


Culturing ediable oysters, pearl oysters, crabs, shrimps, sea weeds. 


342 


2 
3. Produciton of fish in ponds, lakes, rivers and canals. 
4 


In fisciculture, fish are reared in nursery ponds, then transferred to lakes or 
rivers and finally harvested while in pond culture, fish are reared and grown 
in small ponds and harvested. 


5. Iteliminates harmful conditions and helps the fish grow fast. 


34.3 1. Addition of pesticides/effluents from factories/domestic sewage/hot water (any 
two) 


By discharge of hot water used for cooling reactors and generators. 


Chemicals from factories that find their way into water bodies result in 
excessive growth of algae or algal bloom. 


4. Make fish eggs inviable 


large fishing nets. 
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APICULTURE, LAC CULTURE AND 
SERICULTURE 


Ever since the beginning of civilization, man has been trying to make use animals 
around him for various purposes and to rear them for increasing their number. In 
this context, you have learnt in the two previous lessons about animal husbandry 
and fisheries. In this lesson you will get acquainted with the major aspects of 
apiculture (Bee- keeping), lac culture (rearing lac insects) and sericulture (rearing 
silk moths). 


After completing this lesson, you will be able to : 


define apiculture (bee-keeping), list the species of honey bee and emphasize 
their economic importance; 


describe the structure of the bee-hive and various castes ina normal bee colony; 


explain the different biological features of the castes of honey-bee, caste 
determination, development of the brood in comb (nest) and swarming; 


explain the methods of catching and hiving of swarms of honey bees and the 
common methods of bee keeping; 


describe the extraction of honey and beeswax and enumerate their uses; 
name the insect that produces lac and mention its uses; 
describe the main aspects in the life history of a lac producing insect; 


explain the terms stick lac, seed lac and shellac; 


define sericulture, name the insects (moths) that produce silk and their 
respective host plants; 


give a general account of the life history of the silk moth; and 


list the non-mulberry hosts for silk 


production, their sources and the parts of 
India where they are produced. 
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35.1.1 Bee-keeping — Its meaning and importance 
Apiculture is also known as bee-keeping. Why this name? 


"Apis' means bee. The scientific names of different species of honeybees begin with 
the generic name Apis. Apiculture or bee-keeping is the art of caring for, and 
manipulating colonies of honeybee in large quantity, over and above their own 
requirement. 

35.1.2 Brief History 

The first evidence of this association came to light from the rock paintings made 
by primitive human. Thousands of years ago, Egyptian were well acquainted with 
bee keeping before the Christian Era. In Rigveda, there are many references to bee 
and honey. Bee-keeping became a commercial proposition during the 19"" century 
as a result of scientific research. Apiculture is a flourishing industry in many 
advanced countries like USA, Canada, Germany and Australia. 


35.1.3 Importance of bee keeping 

There are three main advantages of bee-keeping: 

(i) Profides honey - a valuable nutritional food 

(ii) Provides bees wax - which has many uses in industry 

(iii) Honey bees are excellent pollinating agents, thus increasing agricultural yields. 
In terms of actual value this advantage exceeds the other two. 


35.1.4 Species of honey bee 
There are four common species of honey bee under a single genus Apis (apis — 
bee): 
l. Apis dorsata (The rock- bee) 
This is the largest honeybee. 
Builds single large open comb on high branches of trees and rocks. 
Produces large quantity of honey, but this bee is difficult to domesticate. 


This bee is ferocious, stings severely causing fever and sometimes even death. 


2. Apis indica (The Indian bee) 
Medium - sized 
Hive consists of several parallel combs in dark places such as cavities of tree 
_ trunks, mud walls, earthen posts, etc. 
. This bee is not so ferocious and can be domesticated 
3. Apis florea (The little bee) 
Small - sized 
Builds single small combs in bushes, hedges, etc. 


Honey yield is poor. 
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A Apes mellifera (The European bee) 
Somewhat like the Indian boc (Apis indica). 
This has been introducted in many parts of the world including India 
it is canily domesticated. 


O 


l. What does "Apis", a latin word mean literally? 


M ÁÀfÀ—— 


3. Name the two species of honeybee that can be domesticated. 


——————Ó——— E 
35.1.5 The bee colony — various castes and their activities 
A honey bee colony has three castes (Fig. 35. 1a) 
(i) Queen — only one: functional female 
(i) Workers — 20,000-30,000, sterile females 
(iii) Drones — a few only, functional males available prior to swarming 
G) Queen Bee 
Queen bee is the only perfectly developed female, that is has well developed 
Ovaries and other organs of female reproductive system. 
She is largest in size. 
Its wings are smaller and are shrivelled. 
Mouth parts for sucking food is shorter than that of workers. 
No wax glands. 
Live for about 3 - 4 years. 
May lay eggs at the rate of 800 - 1500 per day. 
35.1.6 Events in the life of queen bee 
Usually at the age of 7-10 days in her parent hive, after the old mother queen along 
with some workers had left for starting another hive, this new virgin queen goes 
out for marriage (nuptial) flights. The drones from the same hive chase her. This 


The queen has a control mechanism on the release of the sperms from the 


Spermatheca (sperm store). She can lay two types of eggs: 
EH BIOLOGY 


Fig. Miia) Viribus cates of boney dne 


|. Fertilized - eggs that produce females (either sterile workers or fertile females 
(new queens) 


2. Unfertilised — eggs which produce drones. 
(ii) Worker bees 

Worker bees are imperfectly developed females. 
These are smaller than the queen. 

These have strong wings to fly. 


These have a large and efficient proboscis (mouth parts packed together like a thin 
tube) for sucking nectar. 


A well-developed sting is present. 
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Hind legs have “pollen basket” for collecting pollen. 


The workers have a life span of about 35 days. The different duties which they 
perform age-wise are as follows: 


Day 1-14 Activity inside the hive such as cleaning the hive, feeding the larvae, 
etc. 


Day 14-20 Guard duties at entrance to the hive 


Day 21- 35 Foraging, i.e. collecting the food (nectar and pollen from the 
surroundings) 


For foraging, some scout bees set out in the morning. On locating good sources 
of nectar (i.e. flowers) they return to their hive and perform characteristic 
movements (bee dances) at the comb. These dances communicate to the other 
worker bees the distance and the direction of the food source. This is how more 
and more worker bees are deployed in food gathering. The workers visit flower 
to flower, collect nectar and pollen and return to their own nest against taking clue 
from the position of Sun as well as by certain amount of memory and finally the 
smell of their own particular hive (Fig. 35.1b). 


Honey cells Bee bread cell Brood cells (open) 


Queen cells 
Brood cells (Capped) 


Fig. 35.1b A portion of the nest (hive) of the honey bee 
The bee dance 


In this dance the middle course of the dance communicates to the other bees the 
angle from the hive with reference to the sun. Taking a hint from this angle they 
have to fly to reach the food source (Fig. 35.1c). 
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Fig. 35.1C The bee dance 


(iii) Drones 

Drones are the male bees produced from unfertilised eggs. Their production in the 
hive synchronises with the production of the new (virgin) queens. At the age of 
14-18 days the drones perform mating flight chasing the virgin queen in the air. 
Drones can live up to about 60 days, although they are stung and killed after the 
mating. 

The schematic representation of formation of different castes of bees is shown in 
Fig. 35.2. 


— lays 
lA e, 
Unifertilized Eggs Fertilized Eggs 
J l 
Hatch into Larvae Hatch into Larvae 


For first few days fed on "Royal jelly Fed on “royal jelly" 
(Saliva of workers) then on honey and for first few days. 
pre-digested pollen 
L 


Pupa 
4 
Drones Royal jelly replaced Royal jelly feeding 
by honey and pre-digested continued 
pollen 
l Pupae 
Pupae 
4 Queen 
Workers 


Fig. 35.2 Schematic representation of the formation of different castes in honeybee. 
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Emergence of new Queen, and Swarming of the old one 

When the queen gets older (usually in the third year) her body gives out a chemical 
stimulus to the workers to construct a few rearing cells for queens. She places one 
fertilized egg in each of such brood cells. The larvae are fed on royal jelly (saliva 
of workers). They turn into pupae and then into queens. The first queen to emerge 
from the brood cells, kills the remaining ones. 


Now the old queen takes to swarming along with a mixture of workers of all ages, 
leaves the old hive to develop a colony at some new site. 


The new queen in the old hive takes to mating flight with the drones and returns 
to the same hive, as described earlier, 


2. Name the following 


(i) The caste largest in size 


(i) The kind of flight which the new virgin queen takes along with the drones 
out of the hive 


3. What are the main duties of a worker bee in its following day wise age phases 
(i) Days 1-14 
(i) Days 14-20 
(iii) Days 21-35 
4. What happens to the drones after mating flight? 


35.1.7 Apiculture and commercial production of honey 
Bees produce honey and wax both of which are valuable and marketable commodities. 


(a) Indigenous methods of bee keeping 
Many villagers make (i) wall or fi 


and transfer them to the above-mentioned Spaces. After sometime when the honey 
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is ready, the bees are driven away from the comb usually by smoking the hive. Then 
the comb is cut away and the honey is squeezed out through a piece of large - 
meshed cloth. 


(b) Modern hives 

The modern beehive is made up of a series of square or oblong boxes without tops or 
bottoms, set one above the other. This hive has the floor at the bottom, and a crown 
board at the top, and a roof over all. Inside these boxes, wooden frames are vertically 
hung paralled to each other. The wooden frames are filled with sheets of wax foundation 
on which the combs are built by the bees. The only entrance to the hive is below the 
large bottom box (brood chamber). The queen is usually confined to the brood chamber. 
The boxes termed “supers” are used for storage of honey. The queen is prevented from 
going to the “supers” by the “queen excluder" that allows only the workers to move (Fig. 


35.3). 


Roof i 
Crown board 


Super 


Queen excluder 


Brood chamber 


Entrance block 


Floor 


Fig. 35.3 A modern bee hive. 


Catching a swarm 

You have already read what a swarm is. It is an old queen accompanied by huge 
population of workers flying to start a new hive. Swarms are collected from where 
they are settled. Some kind of a container is needed to collect the bees. The container 
is usually a straw basket (skep) with a lid. 


Hiving a Swarm 
It is the process in which the collected swarm is transferred to the hive to build 
up the colony and produce honey. It is operated in two ways: 
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(i) Traditional method 
The hive is set up with brood chamber filled with its full number of frames. Each frame 
has a full sheet of foundation and there is a crown board with roof at the top. 


A sloping board with white sheet is set against the entrance of the hive. 

Bees in the skep (basket) are knocked out of it on to the slope. 

The instinct of the bees to move upwards onto the dark, drives them onto the hive through 
the entrance. 


(ii) Quick method 
In this method the crown board of the hive is taken off, frames are also taken off and 
the entrance is closed, 


The skep is intimately united with the hive and the bees are poured into the brood chamber 
from the top. 


The frames containing the wax foundation are placed in the hive. 
The crown board is put back in its position and the entrance is opened. 


It must be seen that the queen enters the hive. Now, sugar syrup must be fed to 


the swarm, as this feeding will help the bees to settle down to work in their new 
home. 


Bee Pasturage 


The plants that yield nectar and pollen are collectively termed “bee pasturage". The fruit 
trees, ornamental plants and forest trees comprise important bee pasturage. 


Nectar is the sweet secretion of the flowers. It is raw material for honey. 


Pollen provides the raw material necessary for the major food of the brood. 


1. Name the two types of indigenously made hives. 


INTEXT QUESTIONS 35.3 


2. Rearrange the following parts of a modern hive for bee keeping, in their proper 
sequence from bottom to the top: 


Brood chambers, crown board, queen excluder, floor, super, roof. 
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35.1.8 Products from a bee hive 
A. Honey " 
Honey is a food material for the bees and their larvae. Large quantities of honey are A 
stored in the hive to meet the demands in scarcity. Chemically, honey is a viscous water 
solution of sugar. Its approximate composition in percentage is as follows: Notes — 

Water 13-20 

Fructose 40-50 

Glucose 2-3 

Minerals Traces 

Vitamins (minute quantities) 

(B;, Bz, C) 


Composition of honey and its different flavours depend on the kinds of flowers 
from which the nectar is collected. 


Nectar is sucked from flowers and mixed with saliva. It is swallowed into a special 
region of the gut called honey stomach. Nectar is a disaccharide (Sucrose) it is 
hydrolysed by the salivary amylase to produce monosaccharides (fructose and 
glucose). 

Inside the hive the workers regurgitate the processed nectar. The honey thus 
produced is still very dilute. After placing this honey onto the storage cells of the 
hive the bees “fan” with their wings to evaporate the excess water and bring the 
honey to its required concentration. 


Extraction of honey from the combs is done by centrifugation. 


Uses of Honey 

Some uses of honey are as follows 

— Food : Honey is a nutritious food, rich in energy and vitamins. 

— Medicines: It is used as a carrier in ayurvedic and unani medicines. It acts as 
a laxative and prevents cold, cough and fever. 


— It is used in religions ceremonies. 

— ]t goes in the making of alcoholic drinks and beauty lotions. 

— Another important use is in scientific research for making bacterial cultures. 
— It is also utilised for making poison baits for certain insect pests. 

Purity Standards 

There is no ready method to test the purity of honey by the customers. Homogenous 


granulation is a probable sign of its purity. Otherwise there are laboratory methods 
for testing (test for monosaccharides). 
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B. Beeswax 
Beeswax is secreted by the wax glands located on the underside of the last four abdominal 
segments (4" to 7'^) of the worker bee. This wax is used in constructing bee combs 


in which the colony of the bees develops. 


Notes | Uses of beeswax 
Some uses are as follows: 
— making of candles (the modern candles are made of paraffin wax, a petroleum 
product); 
— making pharmaceutical preparations; 
— preparation of varnishes and paints; 
— Water proofing and waxing of threads; and 
— formation of comb foundation (wax foundation in apiaries). 


LAC and SHELLAC 


Lac is a resinous substance secreted by a tiny insect called Laccifer lacca 
(popular name “lac insect") 


Shellac is the purified lac usually prepared in the orange or yellow 
flakes 


35.2.1 Lac or shellac is used in many ways 


— Commonestuseis in polishing wooden furniture. The granules are dissolved in spirit 
and then are applied in very thin layers on the wooden surfaces 


— In sealing parcels, packets and envelopes 
— Asinsulating material in electrical work 
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— In making phonograph records (now replaced by synthetic material) 


— Inshoe polishes | 
— Intoys and jewellery | 


Utilization of lac for various purposes has been very ancient in India. A “lac palace" 
is described in Mahabharata, which was intended to be used for burning the Pandavas | Notes 
alive. 


35.2.2 Lac insect 


The lac insect lives on native trees in India, Burma (now called Myanmar) and Malaysia. 
In India it is chiefly grown on trees like * Kusum”, “ Palas", and “Ber”. 


— The minute young lac insect (also called crawler) finds a suitable branch. 

— The insect inserts its beak into the plant tissue to obtain nourishment. 

— It grows in size and secretes a resinous material around itself. 

— The resinous material hardens on exposure to air. 

— Thousands of crawlers settle side by side and the resinous secretion builds up around 
them and completely encases the twig. 

- Most crawlers develop in about 3 months into female which occupy small cavities 
in the resinous mass. The females can never come out of these masses. 

- Eggs develop inside the body of the female and she assumes a sac like 
appearance. 

— The female dies, the eggs hatch, the crawlers escape and move to a nearby-uninfected 
part of the twig, and the process is repeated. (Fig. 35.4). 


Lac encrustation 


Fig. 35.4 A piece of twig encrusted with lac. 


35.2.3 Extraction of Lac 

The encrusted twigs are known as stick lac, Such twigs are harvested. 

~ Thestick lac is ground largely in crude mortars, and the resulting granular lac is called 
Seed lac. 

~ The fine particles or the dust separated from the granular lac is used in making toys, 
bangles etc. 

~ The wood portion is used as fuel. : 

— The seed lac is washed, melted, spread out in a thin layer and dried. This is the shellac 


of commerce. 
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The Hindi name “Lakh” or “Laksha” in Sanskrit 
It requires about 4,00,000 (4 lacs) insects to yield one kilogram of lac. 
The Hindi word “Lakh” for shellac possibly derives from such large 
number of insects required to produce lac. 


In India the lac insect is found in great abundance and millions of people directly or 
indirectly find livelihood in this industry. : 

Lac Research Institute in Ranchi (Now in Jharkhand) conducts research on the various 
aspects of the lac insect, its life history, protection against enemies, etc. 


Synthetic lacquers have been produced by the modern industry, which is replacing true 
shellac for many purposes. 


Bl 


1, Whatis the scientific name of the lac insect? 


[353 SERICULTURE | 


Sericulture or silk production is the breeding and management of silk worms for the 
commercial production of silk. 

Sericulture is an important industry in Japan, China, India , Italy, France and Spain. 
35.3.1 Brief History 

Sericulture or silk production from the moth, Bombyx mori has a long and colourful 
history unknown to most people. This insect 


Bombycidae and has been domesticated for 
survivors in the wild any longer. 


is the only living species of family 
So long that it is possible that there are no 


around themselves. A cocoon dropped i 


n her cup of tea and silky threads separated from 
Y 
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the cocoon. Silk industry began in China where the source of silk was kept a secret for 
more than 2000 years. After some time, China lost their monopoly in silk production, 
sericulture reached Japan through Korea and then to other countries. 

Sericulture has been growing in India.as an agro-based industry playing a vital rolein 
the improvement of rural economy. 


35.3.2 Source of silk — The silkworm 


The silkworm is the larva or the caterpillar of the moth Bombyx mort (popularly called 
the silk moth) the total life history of the moth (from egg to adult take 50 days. The different 


stages are as follows: 


() Egg 10 days 
(i) Larva (4 Stages) 30 days 
(ii) Pupa (Cocoon) 10 days 
Adult female Adult male 


Eggs on mulberry 
leaves 


Fig. 35.4 Stages of life history of silk worm moth. 


(i) Adult 

The adult silk moth is a creamy white moth that has a flat body and a wing expanse 
of about 5 cms. It takes no food and seldom attempts to fly. It lives for only 2 to 
3 days. After mating, the female moth lays 300-500 eggs on leaves of the mulberry 


tree. 

(ii) Eggs 

The eggs are round and yellowish-white, 
approaches. 


and they become grey as hatching time 
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(iii) Larvae 

The newly hatched larva is about 3 mm long and somewhat black in colour. 

The larvae grow in size and shed their skin (moult) four times. Each growing stage of 
the caterpillar consumes lot of mulberry leaves. 

The last stage full grown larva is about 7 cm long. It has a hump behind the head and 
a spine-like horn at the tail end. 


When full grown, the mature larva stops feeding, climbs on a twig and spins a 
cocoon. 


(iv) Pupa 
The full grown larva pupates inside the cocoon 


- Inabout 10 days time it transforms into a winged adult. The adult moth makes an 
opening in the cocoon and escapes through it. 


The cocoon 

The cocoon is formed from a secretion from two large silk glands (actually the salivary 
glands), which extend along the inside of the body and open through a common duct 
on the lower lip of the mouthparts, The larva moves the head from side to side very 
rapidly (about 65 times per minute) throwing out the secretion of the silk glands in the 
form of a thread. The secretion is a clear viscous fluid, which on exposure to the air 
gets hardened into the fine silk fibre. 

The filament forming a cocoon is continuos and ranges in length from 700-1100 
metres. 

The cocoons from which moths have emerged are called pierced cocoons. These are 


of low value because continuous thread cannot be obtained. Pieces are removed by 
instruments and spun into a thread. 


35.3.3 Rearing of silkworms 


Selected healthy silk moths are allowed to mate for 4 hours. Female moth is then kept 
in a dark plastic bed. She lays about 400 eggs in 24 hours, the female is taken out and 
is crushed and examined for any disease, only the certified disease- free eggs are reared 
for industrial purpose. The eggs are hatched in an incubator. 

The hatched larvae are kept in trays inside a rearing house at a temperature of about 
20°C-25°C . These are first fed on chopped mulberry leaves. After 4-5 days fresh 
leaves are provided. As the larvae grow, they are transferred to fresh leaves on clean 
trays, when fully grown they spin cocoons. 

35.3.4 Reeling silk 


The cocoons are cooked in hot water and the silk fibre is unwound from the cocoons. 
This process is called reeling. The silk Consists of two proteins the inner core is 


fibroin and an outer cover of sericin. There are four following steps for tae 
completion of the process of reeling: 


For reeling silk the cocoons are gathered about 8 days after spinning had begun. 
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_ The cocoons are first treated by steam or dry heat to kill the insect inside. This is 
necessary to prevent the destruction of the continuous fibre by the emergence of the 
moth. 

— Next, the cocoons are soaked in hot water (95° -97°C) for 10-15 minutes to 
soften the gum that binds the silk threads together. This process is called 
cooking. 

- The “cooked” cocoons are kept in hot water and the loose ends of the thread are 
caught by hand. 

— Threads from several cocoons are wound together on wheels ( "charakhas") to form 
the reels of raw silk (Fig. 35.5). 

Only about one-half of the silk of each cocoon is reelable, the remainder is used as a 

silk waste and formed into spun silk. 

Raw silk thus obtained is processed through several treatments to give it the final 

shape. 


C = Cocoon c 
Fig. 35.5 Reeling of silk cocoons. 


35.3.5 Main properties of silk 

1. Itis lustrous, soft and strong. 

2. Itis made of two proteins : the inner core is fibroin and an outer cover is sericin 
3. Itis hard wearing. 

4. Itcan be dyed into several colours 


Silk moth Bombyx mori is at present fully domesticated. It no longer exists in a 
wild state and it cannot survive without the human care. 


35.3.6 Silk Producing States of India 

Major Indian States producing mulberry silk are: 
Karnataka 
West Bengal 
Jammu and Kashmir 
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35.3.7 Non-mulberry “silks” 


$: 


I. 


Tasar silk is produced by certain species of another moth Antherea royeli. Their 
larvae are reared on Arjun trees, chiefly in Bihar, Madhya Pradesh and West 
Bengal. 


Muga silk is obtained from Antherea assama whose larvae are reared on “ Som" 
and “ soalu" trees in Brahmaputra Valley. 


Eri silk is produced by the moth Philosamia ricini whose larvae feed on castor 
leaves. It is produced in Assam. 


INTEXT QUESTIONS 35.6 


Match the items of the columns A, B, and C 


A B € 
Kind of silk Insect source Trees 
1. Mulberry silk (i) Antherea royeli (a) Arjun tree 
2. Tasar silk (ii) Antherea assama (b) Mulberry tree 
3. Muga silk (iii) Philosamia ricini (c) Som tree 
4. Eri silk (iv) Bombyx mori (d) Castor 


. Where did the silk industry first start in the world? 


. State the following : 


(i) The number of days for which the adult silk moth survives. 


(ii) The number of times the silkworm sheds its skin before turning into a 
pupa. 
(iii) The temperature at which the silk worms are kept in the rearing house. 


(iv) The purpose of cooking the cocoons in hot water. 
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Bee- keeping helps in three ways — provides honey, provides wax and bring about 
pollination of agricultural crops. 


HAVELEARNT 


€ There are four common species of honey bee - the wild Apis dorsata the two 
domestic ones Apis indica and Apis mellifera and the little bee Apis florea. 


€ A bee colony has three castes - a queen, large number of workers and the male 
drones (produced only for mating in the nuptial flight). [ 


© Queen is the largest, has no wax glands, lives up to 3-4 years, and lays eggs at the 
rate of 800- 1500 per day. 


€ Queen lays two types of eggs - fertilized eggs produce females and unfertilised eggs 
produce male bees. 


€ Workers are sterile females and possess an efficient sucking proboscis, wax glands, 
and a sting. 

€ Workers live for about 35 days, and they perform different duties in different life 
periods. 

€ Workers communicate to the fellow workers of the hive about the direction and 
distance of the food source by means of “bee dances". 


€ When the hive is overpopulated the old queen with a large number of workers leaves 
the parent hive (swarming) and settles at some other site, and one new queen takes 
charge of the previous hive. 


€ Beekeeping is an ancient industry but the modern way is very technical. Modern hive 
consists of several boxes one above the other. 


A swarm is caught and is hived by either traditional method or the quicker methods. 
The plants visited by the bees are called “ bee pasturage". 
Honey is a nutritious food rich in simple sugars and vitamins. 


Honey has numerous uses besides as a direct food. 
Beeswax is secreted by the wax glands of the workers. It has wide uses in cosmetics, 
varnishes, paints, candle-making. 


€ Lac is produced by a tiny insect Laccifer lacca. 

e Lachasnumerous uses in industry- largest being as a polishing material and in making 
phonograph records 

© Lac is the secretion of the lac insect, which hardens and covers the insect, making 


an encrustation on the twig. 


* The lac on the twigs is called stick lac and after removal from the wood, and is ground 
into grains is called the seed lac. 
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e Silkisthe product of silk glands of the silkworm or in the larva (caterpillar) of the 
moth Bombyx mori. 


€ Besides mulberry silk there are tasar silk, muga silk and eri silk produced by three 
other moths. 


© For obtaining silk the cocoons are killed by steam, then they are kept hot water ( 
cooking) and the silk is reeled. 


€ Silkis lustrous, and made of the proteins Fibroin and sericin. 


1. Describe the composition of a flourishing bee colony. 


TERMINAL EXERCISES 


2. Describe the composition of a modern hive used in beekeeping. How is a swarm 
hived in it? 


3. What is lac? Differentiate between stick lac, seed lac and shellac. 
4. What is silk? How does the silkworm produce it? 


5. Describe the various steps in obtaining raw silk form the cocoons. 


35.1 1. bee 


ANSWERS TO INTEXT QUESTIONS 


2. Provide (i) honey, (ii) Wax and (3) bees are pollinating agents 
3. Apis indica, Apis florea, Apis mellifera 
35.2 1. Queen, worker, drone 
2. (i) Queen, (ii) nuptial flight (iii) drones 
3. day 1to14— cleaning the hive, feeding larvae 
day 14 to 20 — guard entrance of the hive 
day 21 to 35 — foraging/collecting food/collecting nector 
4. They get killed 


35.3 1. Fixed on wall, movable type in wooden box or earthen pitchers 
2. Floor, brood chamber, queen excluder, supers, crown board 
3. Traditional method, quick method 


A collective term for plants that yield nector and pollen 
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Glucose, fructose 
Medicine/cosmetics/bacterial culture (any one) 


Nector is sucrose a disaccharide and honey has monosaccharides fructose and 
glucose 


Making candles or varnish, water proofing waxing threads (any two) 
Leccifer lacca 

Sealing, insulation, gramophone records, shoe polish, toys, jewellery (any 
three) 

Kusum, palas, Ber (any two) Í 
Granular lac 

l-iv-b; 2-(i)-a; 3-Gi)-c 4-(iii)-d 

China 

(i) 2 to 3 day 

Gi) 4 times 

(ii) 20°C to 25°C 

(iv) to soften the gum that binds the silk fibres. 

Karnataka, West Bengal, Jammu Kashmir 

Silk glands 
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Callus 
Centrifuge 
Green House 
Herbarium 
Incubator 


Kymograph 
Microscope 


Microtome 
pH meter 


Resolving power 
SEM 


Spectrophotometer - 
Sphygmomanometer 
TEM 

Tissue Culture 


Algal bloom 


APPENDIX-A 


GLOSSARY 
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: Dedifferentiated mass of cells obtained from tissue removed for tissue 


culture. 


: Instrument used for separating substance of different densities from a 


solution. 


: A special enclosure for growing plants under controlled conditions. 
: Collection of dried and pressed plants preserved on sheets of paper. 
: An incubator regulated by thermostat such that a particular temperature is 


: Instrument used for recording muscle contraction. 
: Instrument for observation of material that cannot be seen with the naked 


eye. 


: Instrument for cutting sections of a tissue pretreated by embedding in wax. 
: pH is the negative logarithm of hydrogen ion concentration. pH meter 


measure pH. Ph value is neutral at 7, acidic at less than 7 and alkaline 
above 7. 


: Ability of microscope to show closely lying points as separate points. 
: Scanning Electron microscope. Good for detailed studies of surface of an 


organism. 


: Instrument in which absorption of radiation is measured. 

: Instrument to measure blood pressure. 

: Transmission Electron Microscope. High resolution and magnification. 

: Technique of growing new individual plants from part of a parent plant. 
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: Excessive growth of algae in water bodies enriched with nutrients (usually 
with effluents of fertilizers factories). The excessive growth depletes the 
water of its oxygen and results in death of aquatic organisms. 


nt 


Apiculture 


* 
Aquaculture 
Artificial fisheries 
Artificial insemination 


Bee colony 


Brackish water 
Cultivated plants 
Embryo transplant 


Estuaries 


Floriculture 
Forestry 
Fresh water 
Furunculosis 
Honey 
Hydroponics 


Indoor Plants 


Kitchen Garden 
Lac 


Livestock Management 
Migration 

Pisciculture 

Poultry farming 

Relling 


Sericulture 


Shellac 


Terrarium 


Wild plants 


; Is the art of caring for and manipulating colonies of honey bee in large 
quantity and above their own requirement 


: Growing and rearing aquatic organisms 

: Areas where fish are reared for commercials purpose. 

E Introduction of semen from desired breed of bull into the female cattle. 
: Includes queen (functional females), workers (sterile female) and drone 


functional males available prior to swarming) 


: Water containing salt content less than that in sea. 
: Which are specially grown by humans. 
: Removal of embryo from superior breed female in the early stages of 


pregnancy and implanting in a lower breed female for completion of 
gestation period. 


: Areas where river water and see water mix. The fresh water becomes salty 


and is called brackish water. 


: Is the study of different types of ornamental plants and their Seah. 
: Is the science for study of forest. 

: Salt free water 

: A disease of fish 

: Is a food material for the bee and their larvae. 


: Isatechnique for growing plants in nutrient solution with or without the 


use of an artificial medium to provide mechanical support. 


: Are those plants which thrive to the living room of a house under normal 


condition of light and humidity. 


: Isa small garden next to a house. 
: Isa resinous substance secreted by a tiny insect called Lacier lacca. 
: Proper utilization of economically important. 


: Periodic movement of organisms to another place usually for the purpose 


of egg laying. Some fish, birds and insects undertake migration. 


: Culturing fish for food purposes. 
: Rearing birds like foul, duck etc. for food production. 
: Is the process by which fibres are separated from the jute plant. 


: [s the breeding and management of silk worms for the commercial 


production of silk. 


: Is the purified lac usually prepared in the orange or yellow flakes. 


: [s the set up in glass case like those of an aquarium and using different 
types of plants. 
: Grown by themselves in nature. 
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1. Whoconstructed the first microscope? 1 
2. Name two plants that are kept in the aquarium. 1 
WB. On the shelf are kept Buoins Cornoy in Formalin which fixative will you select so that the slide can 
be then stained to show chromosomes? 1 
4. State the technical term denoting the processing and stuffing of dead animals for display in the 
museum. l 
5. Outof2,7 and 7.5 which is acidic pH. l 
6. Name two abiotic factors maintaining in an aquarium. pi 
7. What are functions of (a) mirror and (b) objective lens in a compound microscope? pi 
8. Why does a tissue have to be fixed before it is stained? 2 
9. Why does glassware have to be sterilised before using for certain experiments? Name the instrument 


use for such sterilisation. 2 


10. From where will you collect Drosophila for culturing them. What will you putin the culture bottle so 
that the flies can lay them eggs on it. 2 


11. Which experiments require (a) incubator or (b) Kymograph or (c) microscope 3 
12. Whatis “biological filtration”? State its function in an aquarium. 3 


13. Name the equipment you will need for collecting (a) plants (b) insects (c) sea weeds. Mention in a 


sentence how you will use these equipments 3 
14. Givethree reasons why a stain such as Janus Green B is used to stain mitochondria. 3 
15. Inanelectron microscope, which are the parts that have the same function as (a) objective lens (b) 
sunlight/electric bulb and the (c) eye ` 3 
16. Explain the principle underlying the working of a spectrophotometer. 4 
17. Drawa labelled diagram of a distillation apparatus. 4 
18. You were given a piece of potato to test for starch, which solution will you use and how will you 
prepare it. 4 
19. Explain the steps in growing a callus. 4 


20. Name the apparatus you will assemble in the laboratory 


> : : i for cutting the section of tissue and prepare 
it for microscopic studies. 4 
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Give the scientific names of (a) Neem and (b) Silk worm moth. 1 
What do (a) Apiculture and (b) Sericulture mean? f 
Name any two medicinal plants. 1 
What is retting? 1 
Give the meanings of the terms (a) floriculture and (b) agriculture. 1 
Which caste of the honey bee prepares honey and how? 2 
How is lac extracted? 2, 
Name one fibre yielding plant and one fibre yielding animal. State one use of each. 2 
Name any two uses of maintaining a kitchen garden. 2 
What purpose does artificial insemination serve? How are cattle artificially inseminated? 2 
. What is aquaculture? Name any three different kinds of organisms and the products for which they 
are cultured. 3 
For what are the following used as medicine? (a) Sarpaganda (b) Belladona (3) Tulsi 51:39 


Name the causative organisms and the victims of the diseases (a) Rinderpest and (b) Foot and 
mouth disease. 3 


What are the constituents of a basic solutron used for growing plants in water without 
soil. 3 


. Howisthe soil fertility ofa piece of land increased if leguminous plants were grown in itearlier. 3 


. State four ways by which forests helps in preventing soil erosion. 4 


Give an account of mushroom cultivation for commercial purpose. 


Write notes on : (a) embryo transplant (b) green revolution. 


4 

. From where are silk threads obtained? Give the steps in the reeling of silk. 4 
4 

4 


Give two points of difference between hydroponics and aeroponics. 
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QUESTION PAPER DESIGN 


Subject : Biology 


Senior Secondary Course 


Marks : 80 Time : 3 Hrs 


A. Objectivewise Weightage and Difficulty Level 


Marks 


: 07 3 Š 20 


Objectives and 
Difficulty Level 


Percentage of the total 


marks (approx) 


Knowledge (Easy) + 25% 
Understanding (Average) 30 + 6- 36 4596 
Application 2096 
Be ||citicuty 


B. Weightage by Types of Questions : Total No. of question : 26 (Core 21 + Optional 5) 


Estimated time a candidate 
is expected to require to 
solve the question 


Number of Questions 


SectionA Section B 
(Core) (Optional) 


60 minutes 
60 minutes 
45 minutes 


15 minutes 


C. Distribution of Marks 


80 marks paper 

Core Modules Optional Module 

xw s x 

X6 12 

x». T. 2-28 

$6 rs a Sem l 

21 68 
D. Time Allocation 

Total time 180 minutes 
LA, (6 marks) 48 minutes 
LA, (4 marks) 56 minutes 
SA (2 marks) 45 minutes 
VSA (1 marks) ` 15 minute 
Reading and Revision 16 minutes 


E. Weightage by Content 


According to weightage allocated in the curriculum 


Core Module ; Marks 

4 1. Diversity and Evolution of life 12 
2. Forms and Functions of Plants and animals 20 

3. Reproduction and Heredity 18 

4. Environmentand Health 13 

5. EmergingAreasin Biology 5 

Optional 
6A  Toolsand Technique in Biology 12 
or 

6B Economic Biology 12 
80 
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SAMPLE QUESTION PAPER 
Subject : Biology 


Senior Secondary Course 


Marks : 80 Time : 3 Hrs 
General Instructions : 


(i) The paper consists of section A and B. 
(ii) All questions in section A are compulsory. 


(iii) Candidates are given choice in section B. They are required to attempt questions from 
either option I or option II. 


(iv) Maximum marks of each question has been indicated against it. 


SECTION A 
1. Draw a labelled diagram of a plant cell as seen under the compound microscope. 1 
2. Name the tissues responsible for carrying food to different parts of the body of (i) plants 
and (ii) animals. 1 
3. Give in one sentence the reason why infants fed on mother's milk are unlikely to catch 
infections. 1 
4. Give below is a figure. What caption would you give this figure? 1 

Kingfisher 
Minn Sticklebacks 
Mayfly nymphs Caddis fly larvae 
Algae 

Pig. oua ia: 
5. Which method of transport moves molecules from their region of low concentration to that 
of their high concentration and how? 2 
6. Draw four figures only to show formation of a plasmid containing foreign DNA. 2 


7. (a) Why is a long molecule of RNA first synthesized during transcription in enkaryotes? 


(b) Why does m-RNA have to be capped by a 7 MG molecule at its 5’ end and a poly 
A tail at the 3’ end ? 2 


8. A man was suffering from cough and fever for more than six months and there was also 
blood in the sputum. 


(i) Give the scientific name of the pathogen responsible for these symptoms. 
(ii) Is this microbe, a virus, a bacterium or protozoan ? 


t2 
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9. Read the following — 


DDT used to kill all mosquitoes, till certain mosquitoes could not be killed by DDT. They had 
evolved and would not breed with earlier type of mosquitoes. They were given a new species 
name. Mention four forces/factors of evolution which caused this. 2 


10. Recently there was a news item on effects of global warming on the Himalayas. State 
(i) What is global warming ? and 
(ii) Why did the news predict dangers of floods if global warming continues ? 2 


11. When blood of a person, who was constantly catching infections was tested, it was found to lack 
in T cells severely. 


(i) Which disease was he suffering from? 
(ii) Name the virus which causes this disease. 
(iii) State any two ways of preventing the spreading of this disease. 4 


12. A pure red flowered tall pea plant was crossed with a pure white flowered dwarf plants. The 
F, generation were all tall and with red flowers. 


Using the symbols ‘R’ for red and ‘r’ for white and ‘T’ for tall and ‘t’ for dwarf, answer the 
following if two of the F, generation plants were crossed. 


(i) Write the genotype of the gametes formed. 

(ii) What will be the different phenotypes? 

(iii) What will be the dihybrid ratio? 

(iv) Mention the dominant and recessive features. 4 
13. Tiger is our national animal. 

(i) What is the trophic level of tiger in the food chain? 

(ii) How much energy will the tiger get (use an energy pyramid) if grass gets 1000 kJ? 

(iii) Suggest two way of conserving the tiger. 4 


14. Draw alabelled diagram of an experimental set up to show that carbon-di-oxide is liberated during 
respiration in germinating gram seeds. " 4 


15. Define the following: 
(i) Cloning 
(ii) Antibiotic 


(iii) Bioremediation 


(iv) Transgenic organism 4 
16. (i) State two benefits of transpiration. 
(ii) Name two types of tissues which contributes towards secondary growth in stem. 
24224 
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17. (i) Thad soup made of lentils (dal) for breakfast (7) In which part of the alimentary canal did 
it begin to be digested and (ii) What were the products of its digestion? 


(ii) The human heart beats 72 times in a minute. In which sequence of steps do the chambers 
of heart relax and contract to complete one heart beat? 2+2=4 


18. Given below are names of certain organisms and against — 
(i) each is written a question. Answer the questions in one word or one sentence. 


(a) Bat- Give one feature because of which bat is included in class Mammalia rather than 
class Aves. 


(b) Rose plant - State the division under kingdom plantae to which rose belongs. 
(c) E. coli - Why is E.coli placed in kingdom Monera? 
(d) Mushroom- Mention mode of nutrition 
(e) Amoeba- Mention mode of reproduction 
(i) Name the scientists who experimentally proved the accepted theory of origin of life. 6 
19. When a threshold stimulus strikes a nerve fibre, how does the nerve impulse propagate to 
(i reach the end of the nerve? How does the impulse pass over 
(ii) the synapse 6 
20. Give one point of difference (asked within brackets) between the folloing pairs of terms. 
(i) Spermatogenesis and spermciogenesis (Name of cell formed at the end of the process) 
(ii) Gametophyte and sporophyte (One set or two sets of chromosomes) 
(iii) Vegetative propagation and microprojection (Where do they take place) 
(iv) Morula and Blastula (Difference in structure) 


(v) Fertilization and implantation (Name parts of the human female reproductive system where 
they happen) 


(vi) Oral (contraceptive) pill and copper T (Process they stop) 
21. (i) State the characteristics of C4 plants with respect to — 
(a) position of chloroplasts 
(b) photosynthetic efficiency 
(c) growth with respect to temperature and light 
(ii) How do C, plants differ from C, plants 
(a) number of time CO, is fixed 
(b) name of CO, acceptors 


(c) carbon-di-oxide fixing enzyme. 


SES s i e - T 


SECTION B 


Optional Module 6A 
Tools and Techniques in Biology 
1. Name: . 1 
(i) an instrument for collection of plants 
(ii) an instrument for sterilizing apparatus 
2. (i) Which part of the cell is stained by Methylene blue? 1 
(ii) What is Berlese funnel used for? 
3. (i) Draw akymograph assembly and label the various parts. 
(ii) What is a kymograph used for? 1+1=2 


4. Your teacher has asked you to get material ready for (i) preparing slides of cell division and (ii) 
for catching fish what preparation will you make. State very briefly. 2 


5. State two parts of difference for each of the following pairs. 
(i) Compound microscope and electron microscope 
(ii) Preservative and Reagent 
(iii) Green house and an aquarium 


(iv) Floriculture and Pisciculture 6 


Optional Module 6B 


Economic Botany 
1. (i) State the use of "Sarpagandha" for medical purposes . 1 
(ii) What do humans get for their use from Bombyx mori or Apis 1 
2. (i) Name one common edible fish. 1 


(ii) An ornamental flowering tree. 


3. Make a line diagram to show the development of drones from the eggs laid by the queen 
2 


4. Aboysawsaredstick being used by his father for sealing envelopes containing examination scripts. 
Mention the name of the red material, the insect who secretes it and what makes this sealing 
material? 2 

5. Answerinone sentence, each of the following. 

(i) Of what use in artificial insemination in animal husbandry. 
(ii) Why do certain fish undertake migration? 
(iii) How is it that without soil plants grow normally in hydroponics? 


(iv) What does green revolution mean? (114 x 4 = 6) 
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MARKING SCHEME 


BIOLOGY 
Value Points Distribution | Total 
ofMarks | Marks 

Cytoplasm 

Cell wall 

Cell membrane V 4x4 1 

Nucleus 
No mark (1) if any thing else drawn also or (2) if cell wall not drawn. 
Phloem, blood 1/2412] 1 
Mother milk provides antibodies/immunity to infants. 1 
Food web (No mark if food chains) 1 
Active transport; energy utilised 1+1 2 
(i) Foreign DNA piece 
(ii) Bacteria with plasmid 1/2x4 2 
(iii) Cut plasmid 
(iv) Plasmid with foreign DNA 
Eukaryotes have split genes; m-RNA has to move out of nucleus into cytoplasm 1+1 2 
/protection of mRNA 
Mycobacterium tuberculosis; Bacterium; 1+1 2 
Variation/Mutation; Natural selectin; Isolation; Speciation 1/2 x4 2 
Increase in temperature due to greenhouse gases/snow caps of Himalayas 1+1 2 
will melt 
AIDS/Acquired immunodeficiency syndrome; HIV/Human immunovirus 1/2x4 2 
awareness of disease/use of disposable syringes/single partner 
or any other (any two) 
Gi) TR, tR, Tr, tr 
(ii) Tall red, Tall white, dwarf red, dwarf white 
(iii) 9:3:3:1 
(iv) Red and Tall 1x4 4 
Secondary consumer; 10 Kj; Ban poaching/ save habitat or any other (any two) 4 
See figure in the text (lesson No. 12) 4 
() Producing cells or organism with similar genotype as parent 
(ii) Fungus or bacteria that kills another bacterium 
(iii) Cleaning environment by using bacteria 
(iv) Organism containing foreign DNA or as given in text 1x4 4^ 


16. 


17. 


G)  Transpirational pull for absorption of water and nutrients from soil 
maintaining turgidity, removal of excess water or any other (any two 


(ii) Vascular cambium and cork cambium 


(i) Stomach, aminoacids 
(ii) Joint diastole/all four chambers relaxed; atrial systole or contraction 


of atrias or ventricular systole and atrial diastole ventricular diastole 


18. 


19: 


20. 


() (a) Bat- Mammary glands/Hair/Viviparity 
(b) Rose - Angiospermae 
(c) E.coli - Prokaryote 
(d) Saprotropic 
(e) Binary fusion 
(ii) Urey and Miller 
(i) e Sodium channels open so sodium ions rush in 
e depolarisation at point where stimulus received 


e repolarisation of previous part and depolarisation of adjacent sight or 
written differently to mean the same 


(ii) e Synaptic vesicles release Acetyl choline 
e Acetyl choline causes depolarisation of neuron 2nd 
e Acetyle choline break down 


(i)  Spermatid, sperm 

(i) 2n, n 

(iii) nature/environment, laboratory 

(iv) Ball of cells, blastocoel present within cells 
(v) follopian tube, uterus 

(vi) stop ovulation, prevents fertilisation 


See text of Lesson 12 of Module II 
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OPTIONAL 1 


(i) Vasculum 
(ii) Autoclave 


(i) Nucleus 


(i) Insects 


See text 


(i) Onion root tips grown after removing dry root 


(ii) Net or biological dredge collecting vessel 


Write difference in lenses 

(i) Source of light and image in eye or screen 

(ii) keeps material normal, used for physiological experiments 
(or any oher use) 

(iii) Controlled conditions in a chamber for growing plants; chamber 
with facilities for maintaining fish 

(iv) Growing flowers, culturing fish 


(1 mark for 
mammary 
gland 1/2 for 
other) 
1x5 
1 


1/2 x 12 


OPTIONAL 2 
1. @ Blood pressure 1/2412 
(i) Silk and honey 


2 G) Rohu/Catla/(any other) 1 1 


Unfetilised eggs 


1/2 each 2 


4. Lac/Shellac, Lacifera lacca 
or 


Lac insect, secretions of female, encrustations on twigs 1/2x4 2 
5. () Improve production. 
] (i) Lay eggs at a proper place. 
(üi) Nutrients are added to water where plants grown. : 
(iv) Improved agricultural practicces to grow more food. 12x4 6 


LQ  — ee 


Was the content Was the language Were the = What you have learnt is 
5 | [llustrations 
Difficult ; Interesting | Confusing | Simple Complex Useful | Not useful 
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Dear learners, 

You must have enjoyed going through your course books. It 
was our endeavor to make the study material relevant, 
interactive and interesting. Production of course books is a 
two way process. Your feedback would help us improve the 
study material. Do take a few minutes of your time and fill- 


up the feedback form so that an interesting and useful study 
material can be made. 


Thank you i 
Course Designer and Developer 
Biology 
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Feed back on Questions 
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—2 e T n NT 
Lesson | Lesson Name Intext Questions 
| . no. | 
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BIOLOGY 


FUNDAMENTAL DUTIES 
Part IVA (Article 51 A) 


It shall be the duty of every citizen of India- hi 


to abide by the Constitution and respect its ideals and institutions, the National Flag the 
National Anthem; : 


= 


to cherish and follow the noble ideals which inspired our national struggle for freedom; 


to uphold and protect the sovereignty, unity and integrity of India; 
P P gnty j grity 


to defend the country and render national service when called upon to do so; E 


to promote harmony and the spirit of common brotherhood amongst all the people of. 


India transcending religious, linguistic and regional or sectional diversities; to renoünce 
practices derogatory to the dignity of women; 


to value and preserve the rich heritage of our composite culture; 


t6 protect and improve the natural environment including forest, lake, rivers and wild life, 
and to have compassion for living creatures; 


: to develop the scientific temper, humanism and the spirit of inquiry and reform; 
to safeguard public property and tó abjure violence; 


to strive towards excellence in all spheres of individual and collective activity so that 
nation constantly rises to higher levels of endeavour and achievement. 


A brief Guide to NIOS web site 


The suceess. of open leafig and distance education very much depends upon the harnessing 
of the new and latest technology. The emerging Internet and Web technology help in effective 
dissemination of knowledge breaking all geographical boundaries. The web-site is a dynamic 
source of latest information and is also electronic information guide. The contents in the NIOS 
web site are open to all. ` 


The learners can have an access to NIOS web-site at the following address; 


http/www.nos.org & nios.ac.in 


Clicking the site address will bring the user to NIOS home page that will further guide them to 
visit different information pages of NIOS. NIOS is also developing a school network through 
Internet known as Indian Open Schooling Network (IOSN). The network will provide a 


common communication platform for learners and educators. NIOS is offering Certificate in. |f 


Computer Applications (CCA) through selected AVI. This course is also offered through 
Internet on NIOS Web-Site. - ; 
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